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This Data Package contains the results obtained by the Pacific Northwest
Laboratory (PNL), 325 Analytical Chemistry Laboratory (ACL) and the Chemical
Processes Systems Section Staff for the characterization and analyses of Core 55
and the extrusion of Core 56 from Single-Shell Tank (SST) 241-T-102. The
characterization and analysis raquirements for Tank T-102 are outlined in the
Tank Waste Remediation System-Tank Waste Characterization Plan (TWRS-TWCP,
WHC-WM-SD-047 Rev. 1}. Specific characterization activities are detailed in the
Hanford Analytical Services Management (HASM) Statement of Work (WHC-SOW-93-0002
Rev. @), the PNL Technical Project Plan (TPP, dated June 30, 1993), and the PNL,
Quality Assurance Project Plan (QAPjP, ALO-003 Rev. 1). Due to the Tow sample
recavery from Cores 55 and 56 a Letter of Instruction (LOI) (9355091, dated July
8, 1993) was issued by HASM and Westinghouse Hanford Company (WHC), Analytical
Evaluation and Reporting (AE&R) to specifically define the characterization
requirements for the recovered material. Test Instructions prepared by the PNL
Project Manager, define the specific preparation and analyses.

Three casks were shipped from WHC Tank Farms Operations to the PNL
High-Level Radiation Facility (HLRF) on April 1, 1993, The cask seals were
intact and the information on the seals matched the chains-of-custady. The cask
(C1033) containing the Field Blank was opened on April 16, 1993. The liner and
liner pTug were contaminated with beta-gamma activity, which was unexpected since
the cask contained a water Field Blank. The liner was decontaminated and the
Field Blank sample was drained from the sampler. No contamination was detected
on the sampler.

'

The‘second cask {1001C) was opened on April 20, 1993 and found to be empty.
The chain-of-custody showed that a sampler containing Core 55 should have been
in this cask. WHC was notified and a PNL Nonconformance Report (NCR No. 93-022)
was issued based on non-receipt of the sample. A second shipment (cask number
1004C) containing Core 55 was received on May 4 and extruded on May 14, 1993.
Approximately five inches of solid material, 80.59 grams, and less than 10 ml of
liquid were obtained from this sampler. .The recovery for Core 55 was 65% of the
expected volume. )

1
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The cask (C1032) containing Core 56 was turned into a horizontal position

and seated against the door of the hot cell. Contaminated water from the cask
Teaked into the hot-cell, the hot-cell scoop, and down the cell face. The amount
of water that Teaked from the cask could not be accurately determined, but was
estimated to be over one liter. Core 56 was extruded from the sampler an April
21, 1993. Core 56 contained 8.4 grams of solid material; the recovery for Core
56 was less than 10% of the expected volume.

. Photographs of the extruded material can be found in Figures 1-1 through
1-3. After extrusion, the Core 55 and 56 material was placed in glass jars,
sealed and stored in the HLRF. Characterization activities on the T-102 samples
were delayed until the PNL TPP and QAPJjP were compléted, and the LOI was issued
by HASM and WHC AE&R. Core 55 was sub-sampled for rheologic analysis. The
remainder of the Core 55 material was homogenized by hand and treated as a single
core composite sample. The ICP data obtained from the Core 55 homogenization
test samples indicated that additional homogenization was necessary. The sample
was transferred to the Shielded Analytical Laboratory (SAL) for the additicnal
homogenization. Fine dark particles were observed in the sample during the
homogenization in the SAL. A mortar and pestie was used to grind the Core 55
material and praduce a more homogeneous sample. The core composite was not
re-sampled for homogenization test analyses due to the lTimited amount of sample
available. The core composite was sub-sampled and aliquots analyzed for the cora
composite suite of analyses, in the order of priority listed in the LOI. AT] of
the material from Core 56 was transferred to the SAL for archive; no analyses
were performed on this core.

A Hot Cell Blank was generated before extrusion of Core 55. This sample
and the T-102 Field Blank were analyzed for the suite of analyses required by the
TWRS-TWCP.

The ACL sample numbers assigned to the samples and sub-samples are listed
in Table I-1. This table shows the ACL sample numbers and analyte by sampie
preparation method.
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The data within this package are divided into three groups: Physical
Testing, Inorganic Analysis, and Radiochemical Analysis. A1l chemical analysis
data are reported on a wet-weight basis. That is, no corrections have been made
for the water content in the sample. Sample preparations were performed in
duplicate. The quality control (QC) requirements for each sample are defined in
the Test Instructions. Samples were prepared and analyzed as a batch where
feasible. A minimum number of QC samples were analyzed in each batch and all QC
data are included in this data package. It should be noted that all of the QC
requirements in the QAPjP could not be met for the inorganic preparation and
analyses. A PNL Deficiency Report {DR-93-033) was issued gnd is included in
Appendix A2 of the data package.
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T-102 Core 55, PNL-ACL Sample Numbers
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CORE 55 COMEQSITE
| RHEOLOGY 93-98755 Aheclogy Sarmple
ACID 93-08755-At Acid Digast. Sample (FCP)
DIGESTION 93-08755-A2 Acid Digest. Duplicata
93-08755-A3 Mathods Blank {minimum 1 par batch)
93-08755-A4 Matrix Spike {(IGP)
— 93-08755-A5 Spika Contral (ICP)
WATER 93-08755-C1 Watar Leach Sampls *
LEACH §3-08755-C2 Walar Leach Dup!fcate
$3-08755-C3 Mathods Blank (minimum 1 per batch)
33-08755-C4 Matrix Spike (ICP and iC})
93-08755-C5 Spike Control .
93-08755-C§ Post Digestion Spike {Radicnuclidas)
NERCURY $3-08755-01 Marcury Sample
33-08755-02 Marcury Duplicate
93-08755-03 Methods Blank (minimum 1 par batch)
93-08755-04 Matrix Spike
93-08755-05 Spike Cantrol
TOTAL 93-08755-G1 Totat CN Sampls
CYANIDE 93-08755-G2 ‘Tatat CN Duplicals
93-08755-G3 Methads Bfank {minimum 1 ger batch)
93-08755-G4 Matrix Spike
93-08755-G5 Soike Contrel :
HOMOGENIZATION 43-08755-H1T Horrogenization Test Fusien Sampls - Tap
TEST 93-08755-H2T Homogerizatlon Test Fusion Duplicata . Tep
FUSION 93.08755-H4T Homagenization Tast Fusion Slank ‘
DISSOLUTION 93-08753-H18 Homogenization Test Fusion Sample - Battom
93-08755-H23 Hamoganization Tast Fusion Duplicala - Boitom
FUSION 33-08755-H1 Fusion Samgle {ICP & Radchem *)
CISSOLUTION 93-08755-H2 Fusion Duplicate
93-08755-H3 Methods Blank {minimum § par balch)
— 93-08755-HE Post Cigestion Spika { ICP and Radchem)
CARBON $3-08755-J1 Carbon Analysis Sampla (TC/TIC/TOC).
33-08755-42 Carbon Analysis Duplicate
93-08755-J4 Matrix Spika .
W 93-08755-K1 Wi, % Sollds Sampls
soLDs 93-08755-K2 Wt. % Sollds Duollcate
DIRECT 93-08755-M1 Wi, % Oxices, Den;nty. pH, QH- and DSC/TGA Sample
93-08755-M2 WL, % Oxides, Density, pH, OH- and BSC/TGA Dugileata
— _93-08755-M3 Methods Blank —_— }
PARTICLE $3-10374-M1 Padticle Siza Sampie
STE 93+10374-M2 Particte Size Duplicata
FUSION OF 93-08755-CH-1 Caustic Fusion of Water Leach Residual Solids Sample {GEA)
WATERLEACH 93-08755-CH-2 Caustic Fusion of Waler Leach Residual Salids Dupficate [{GEA)
AESIDUAL SCLI0S 93-08735-CH-3 Mathads Sfank (minimum 1 per batch)
93-08755-CH-§ Pust Digeslion Spike (GEA)
* Watar Leach: IC, ICP, NH3, TQC/TIC/TC, GEA, Tolal Alpha, Total Beta, G-14, H3, Ci(v1), TDS.
°* Fusion Radchem: Tefal Aloha, Total Bata. GEA, U, Te, Sr/Y, Aloha Pu, No, AmvCm, \J Isotapics.
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Table I-1: T-102 Core 55, PNL-ACL Sample Numbers Cont’d
T-102 Flald HLRF Hot-Cail HLRF
Blank Alank Dw
Direct 93-05874-P-1 93-09774-P-1 93-09804-P1 Sampla for TOC, CN-, pH, Ok-, DSC/TGA
93-05874-P-2 93-09774-p.2 93-09804-P-2  ||Duplicate
53-05874-P-4 93-09774-P-4 Maleix Spike {TOC and CM- ) 1 par balch
93-05874-P-5 93-09774-P-5 Spika Contrat {CN- only)} 1 per batch
Diract 93.05874-Q-1 93-09774-0-1 93-09804-Q-1 ||sampie for 1C
Filtered 93-05874-Q-2 93-09774-Q-2 93-09804.Q-2 [|Ouplicate )
93-09774-Q-4 Matrix Spike (1 per batch)
Soika Contral {1 per baleh)
Direct 93-05874-R-1 93-09774-8-1 93-09604-R-1 Sampla far }\CP, NH3, GéA. Tatal Alpha & Beta
Acidifled 93-05874-A-2 93-09774-R-2 93-09804-R-2 Duplicate
93-05874-R-4 93-09774-R-4 Matrdx Spikae for ICP {1 par bateh)
93-05874-7-5 93-09774-8-5 Past-filtared matrix soike for Rad Cham {1 per baich)
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PHYSICAL DATA
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Figure 1-1

.

T-102 Core 55, Photograph During Extrusion
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Figure 1-2: T-102 Core 55, Photograph
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Figure 1-3: T-102 Core 36, Photograph
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EXTRUSTON AND SAMPLE PREPARATION

Description of Extruded Segments: On April 1, 1993, the HLRF staff received
shipment S93-008 from WHC. This shipment contained three casks: 1001C, C1032 and
C1033. The chains-of-custody stated that these casks contained two core samples
from Tank 241-T-102 and a field blank (water sample). The chains-of-custody for
these samples were signed by TK Andrews, HLRF Supervisor. The seals on each of
the casks were intact, and the data on the seals matched the chains-of-custody.

On April 16, 1993, cask C1033 (sample 93-008) was eopensd. This cask
contained the field blank; therefore, this cask and its contents should not have
been contaminated. The Tiner and liner plug were found to be contaminated with
40,000 dpm and 25,000 dpm of beta-gamma activity, respectively. Fortunately, no
contamination was detected on the sampler. The liner was decontaminated and the
field blank was drained from the sampler.

On April 20, 1993, casks 1001C and C1032 were opened. Cask 100IC was
empty. The chain-of-custody associated with this cask stated that sampler 91-148
containing sample 93-009 was loaded into this cask. 'No sampler or liner was
present. A PNL Nonconformance Report (PNL-022) was issued based on non-receipt
of sample.

Upon placing cask €C1032 in a horizontal position and seating it against the
door of the hot-cell, water leaked into the scoop, the hot-call and down the cell
face. The amount of wafer which was in the cask could not be accurately
determined, but it was estimated that one liter of water leaked into the hot-
cell, 150 ml of water leaked into the scoop and >50 ml of water leaked down the
cell face. The radioactive contamination from the water which leaked down the
cell face was approximately 4000 dpm. The cell port read approximately 40,000
dpm after the liner and sampler were transferred into the hot-cell.

Core 56 the sample from cask C1032 (sample 93-010) was extruded from the
sampler on April 21, 1993, The sampler was found to contain 4 ml of material
based on an approximate sample length of 1.25 inches and diameter of 0.5 inches.
The chain-of-custody estimated the sample volume at 70 m1. Using this estimated

1-5
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volume, the recaovery for Core 56 was less than 10%. This sample contained 8.4
grams of solids and no drainable liquids. The limited sample available from this
core precluded analysis of physical and rheological properties.

On 'May 4, 1993, the HLRF staff received sample 93-009 (Core 55) in cask
1004C. This was shipment $93-009. Sample 93-009 was reported as being shipped
to PNL in cask 1001C on April 1, 1993, but this cask was empty upon arrival;
therefore, strict chain-of-custody was lost on this sample.

Core 55 was extruded on May 14, 1993, and 45 ml of sampie was obtained from
this sampler. The estimated Tength for this core sample as reported on the
chain-of-custody was seven inches (69 m1); therefore, a 65% recovery was obtained
for this core. The mass of this sample was 80.59 grams. Minimal drainable
Tiquid (less than 10 m1) was associated with this sample; therefore the drainable
Tiquid was not separated from the solids.

The 45 m] sample volume is based upon the mass of the sample on the
extruder tray and the density of the core sample measured after the extrusion
process. The initial recovery reported immediately after the extrusion process
(70%) was based on an estimated sample volume of 49 ml. This volume was
calculated from the measured length of the sample (5 inches} and an assumed

sample diameter of 0.875 inches. This sample radius was based on the diameter
of the sampler.

The WHC sample numbers, mass, volume, and density for the two cores and the
field blank are given in Table 1-1.

Table 1-1: T-102 Core 55, Unhomogenized Core Data

SAMPLE WHC MASS VOLUME OENSITY
0] SAMPLE Na. {g) (ml) {g/ml1)
Fiald 81ank 93-008 ' 187
Core 55 93009 80.59 . 45 1.79
Core 56 83-014 8.42 ft 2
1-6
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Of the five inches of solids obtained from Core 55, the top two inches of
the sample were dry and crumbly. This two inch portion of the sample was brown
with streaks of white. The next two inches were a white sticky sTudge with brown
streaks. The bottom. inch of the segment had a similar consistency to the tep two
inches (dry and crumb1}), but the entire sample was brown. The 8 grams of Core
56 sample were brown with a dry granular texture.

The 8 grams of Core 56 was archived without any homogenization being
performed. The extruded sample from Core 55 was split Tengthwise along the
extrusion tray. One side of the sample was used for rheological analysis. The
other side (Core 55 Composite) was used for the remaining analyses.

Two sub-samples for particle size and thermal analysis were taken from the
Core 55 Composite prior to homogenization. The remaining 26 grams of the Core 55
Composite was homogenized using hand mixing techniques. Mechanical mixing was
not used, because too much of the sample would be lost in the mixing procedures.
Homogenization check samples were taken from the top and bottom portions of the
homogenized material.

The homogenization check samples were prepared for ICP by Ni/KOH fusion.
The melt was redissolved in deionized water and HC1. This sample was analyzed
by ICP to determine if the sample was sufficiently homogenized. The relative
percent differences (RPD’s) between the sample and duplicate from each sample and
between the top and bottom samples were outside the acceptable range. The RPD
is calculated as the variance between two analyses divided by the average of the
two analyses. The large variances indicated that heterogeneity existed within
gach sample. '

The Core 55 Compasite was further homagenized in the SAL by crushing and
grinding the sample with a Diamonite mortar and pestle. Prior to crushing small
dark specks were observed throughout the otherwise whitish solids. These dark
specks were magnetic.

The solids which were crushed were very dry in appearance, but
electrostatic ¢linging of particulates to container surfaces was very minimal.

1-7 .
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After crushing the sample, the dark specks were no longer observed; but after
) water Teaching a portion of the crushed solids, the dark specks were again
visible. It appears that crushing coated the specks with fine white particles.

A Hot-Cell Blank was prepared between the extrusions of Core 56 and
Core 55. This blank was prepared by washing the cleaned extrusion tray with
approximately 250 m] of distilled water. The distilled water was obtained from
the same source as all water used in the hot-cell operations. The wash solutijon
was captured in a 250 ml borosilicate jar and transferred to the SAL.

Sample Preparation: A single, blended Core 55 composite selids sample, a Hot
Cell Blank and a Field Blank together comprise the work scope for Tank T1-102.
They were transferred from the HLRF to the SAL. Due to the high level of
radioactivity associated with the solids from Tank T-102, all of the analytical
preparations were completed in the hot cell. The Field and Hot Cell Bianks were
radiologically Tow-Tevel but were processed in the hot cell to allow
comparability with the sample.

) Tahle 1-2 Tists the procedures that were used to prepare Tank T-102 samples
" for the suite of requested analyses. Also included, are the procedures thal were
used to conduct a Timited number of in-cell analytical determinations.

Table 1-2: T-102 Core 55, SAL Procedure List

PNL Procedure Number Procedure Title ]
PNL-ALO-101, Rev. 1 Acid Digestion Ffor Metals Amalysis
PHL-ALO-102. Rav. @ Fusion of Hanford Tank Waste Solids
PNL-ALO-103, Rev. 1 Water Leach of Sludges, Soils, and Gther Solid Samples
PNL-ALO—ZIBZ Rev. 0 HMercury in Water, Solids, and Sludges by ﬁanual Cald Yapar Technique
PNL-ALO-285, Rav. 0 Total Cyanide by Remote Microdistillation and Argentometric Titratian
PNL-ALQ-320, Rev. @ Method for Extractable Organic Halides {EOX) in Salids
PNL-ALQO-381, Rav. 0 . Oetermination of TC.TOC, and TIC in Radicactive Liquids, Seils, and Siudges
by Hot Persyl fate Method
PHL-ALO-482, Rev. O Determination of Carbon-14 in Radicactive Liguids. Solids, and Sludges
PNL-ALO-501, Rev. 0 Laboratary Procedure for Measurement of Physical and Rheological Properties
/) of Solutians, Slurries and Sludges
PNL-ALO-504, Rev. 1 Percent Solids Determination of Hanford Tank Waste
$ludges
SW~846 Method 5045-B Soil and Waste pH

, enrnA
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Sample preparations/distributions of the biended Core 55 solids involved:

1) Water leaching for IC, ICP, NH,, TOC/TIC/TC Cr(VI), TDS, pH, OH,
GEA, Tatal Alpha, Total Beta, C-14, H-3

2) Ni/KOH fusions for ICP, GEA, Total Alpha, Total Beta, AEA for
Pu,Np,Am, Uranium, Tc-99, Sr/Y-90, and Pu/U isotopics.

3) Acid digestions or distillations for ICP, CN and Hg.

4} The distribution of direct sub-samples for DSC/TGA and Weight
Percent Oxides.

Following the water leaching process, the undissolved sample residue was
dried and weighed. Portions of the dried solids were fused {(Ni/KOH) for GEA.

Predigestion spikes were performed for ICP metals, IC anioné, cyanide,
carbon, C-14 and mercury analyses only. Post digestion spiking was done at the
laboratory bench by the functional group performing the analysis.

Bulk Density, Weight Percent and Total Dissolved Solids determinations were
completed in-cell. A 1:5 {(not 1:1) water contact was made for pH and OH™ due to
Timited sample availability.

The Tank T-102 work scope included both a Field and Hot Cell Blank. Per
Test Instruction, portions of each blank were acidified with nitric acid and
distributed to the Taboratories for ICP, NH,, GEA, Total Alpha and Total Beta.
A portion of each blank was filtered (0.45 micron) for ion chromatography.
Direct blank portions were distributed for TOC, CN, pH, OH and DSC/TGA analyses.

During sample preparation, the SAL made deliberate minor deviations to
sample preparatory procedures for one or more of the following reasons:

1) Insufficient sample was available to conduct the analyses per
procedure while maintaining the Tevel of quality controi requesfed.
2) Sample weights and/or final volumes were reduced to faciiitate waste
minimization.
1-9
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3) Sample weights and/or final volumes were altered to increase the
concentration of certain analytes of interest. This was done to

meet the procedural concentration ranges needed to perform the
analyses.

Sample sizes and final volumes for all sample preparations are documented
on the Sample Preparation Sheets included in Appendix BS. Table 1-3 lists the

sample preparatory procedure deviations performed during the processing of Tank
T-102.

Table 1-3: T-102 Core 55, Sample Preparation Praocedural Deviations

Sampla Sample
ALO Prep Slze Volume Reagent Observed
Number Mathod Deviation Deviation Deviation Effect
$3-08753-A Acid Yes o No fane
93-08755-€ Water Yas Yas No None
93-08755-0 Acid {Hg) No Yas No Hone
93-08755-G Acid {CN} Yes Yes No Nane
93-08755-K Wt% Salids Yes M/A N/A None
93-08755-4 I Water R Yes Yes /A Nona
THERMAL ANALYSIS

Differential Scanning Calorimetry (DSC) and Scanning Thermogravimetry (STG)
were performed in duplicate on the unhomogenized material from Core 55. DSC and

STG were also performed on the field blank, hot cell blank, and the water used

to prepare the hot cell blank. These two thermal analysis techniques are useful
in determining the thermal stability and reactivity of a material. DSC measures
heat released or absorbed while the temperature of the sample is increased at a
constant rate. Data generated by the DSC analysis is often used to measure
thermal decomposition temperatures, heats of reaction, reaction ftemperatures,
melting points and solid-solid transition temperatures. STG measures the mass
of a sample while the temperature of the sample is increased at a constant rate.
The STG data is used to measure thermal decomposition temperatures, water

1
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contents and reaction temperatures. Both methods can be modified to measure
isgotharmal changes in the material and provide cémplimentary informatien.

The calibration of the DSC and $TG instruments were checked befare running
these samples. An indium standard was run on the DSC to check the temperature
and enthalpy calibrations. The balance calibration of the STG was checked with
a 100 mg standard weight, and the temperature calibration was checked with alume]
and perkalloy curie point magnetic transition standards. The temperature and
ehthalpy calibration checks were all within 2°C and 0.1 calories per gram of
their reported values, and the balance calibration was within 0.0l mg.

The results from the 0SC and STG analyses of the Core 55 sample are
reported in Table 1-4 and 1-5, respectively. The temperature range of the DSC
scan was from ambient to 500°C, with a scan rate of 5°C per minute. Two
endothermic transitions were observed in this temperature range. A minor
endothermic region was observed between 70°C and 100°C. The onset temperature
of this event was 76°C, with an enthalpy of 2.4 calories per gram of sample
{10 J/g). An asscciated masg Toss of between 1% and 2% was observed in the STG,
This mass Toss compares well with the 99.1 weight percent solids measured on this
same sample in the SAL (see Table 1-7). The temperature of this event and the

.nass loss observed by the STG analysis suggests the loss of free water.

The major endothermic region was observed between 200°C and 365%°C, This
endothermic event includes at least two unreselived peaks. The onset temperature
of this avent was 255°C. This onset temperature is based on the major peak which
is actually the second peak in this region; therefore, the first reaction in this
region begins at a lower temperature than the onset temperature. The onset
temperature for this reaction is estimated to be about 219°C. The enthalpy of
transition region averaged 315 caleries per gram of sample {1320 J/g). The STG
analysis showed this transition was accompanied by a 24% lass in mass. This
gndotherm and its associated mass loss is probably due to the decomposition of
aluminum hydroxide to produce aluminum oxide and water. Based on the mass loss
observed and the aluminum concentration measured on the fused sample, 1.2 moles
of water were lost during this transition per mole of Al.

1-11
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A third endothermic event was noted on the DSC and STG analyses starting
at approximately 410°C and running beyond the end of the analysis (500°C for DSC
and 550°C for STG). The STG observed a 7.3% mass loss before the upper
temperature limit of the instrument halted the analysis.
performed on the frant end of the peak observed by DSC.

No analysis can be

Analysis of the field blank by DSC and STG was conducted_as per the letter
of instruction. The 0SC showed a Targe endothermic event from 40°C to 110°C.
Since these samples are 100% H,0, the energy associated with this transition
exceeded the sensitivity range of the system and a flat top was observed on peak
of this transition. This event, the vaporization of water, was observed on the
STG as a mass Toss of 100%. No other events were detected by either instrument.

" Table 1-4: T-102 Core 55, Differential Scanning Calorimetric (DSC) Data
Transition #1 - Transition #2
Run Enthalpy Onset Range Enthalpy Onset Range
{cal/g) (%) {°c) {cal/g) (°c) (°c)
1 2.6 76 70-103 315 255 200-365
2 2.3 76 70-111 323 255 199-380
Table 1-5: T-102 Core 55, Scanning Thermogravimetric (STG) Data
Transition #1 Transition #2 Transition #3
Run Range Mass Loss Range Mass Loss Range Mass Loss
(°c) {&) {°c) (%) (°c) )
1 30-190 2.0 190-370 23.5 370-545 7.4
N 30-1907 1.0 180-370 25.2 370-545 7.2
1!'12 /A‘ 19
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PHYSTCAL PROPERTIES, SETTLING BEHAVIOR AND RHEOLOGICAL PROPERTIES

Tests performed on Core 55 include weight percent solids, weight percent
oxides, particle size, sample density, centrifuged supernate density and solids
density, settling behavior, weight percent centrifuged soTids and volume perceﬁt
centrifuged solids. Shear stress as a function of shear rate (viscosity) could
not be performed on the as-received core sample. Viscosity measurementis are
applicable to materials which flow; not to dry non-fluid samples. The Timited
sample available from Core 55 also precluded analysis of penetration resistance
and shear strength. The current penetrometer requires a sample at Teast 0.875
inches in diameter and 1.5 inches deep to obtain a valid measure of penetration
resistance. The current shear vanes available for shear strength determinations
require a sample 0.5 inches deep and 0.857 inches in diameter.

Shear stress as a function of shear rate, settling velocity and volume
percent settled solids were performed on 1:1 and 1:3 sample to water dilutions.

Shear stress as a function of shear rate was performed at both 25°C and 90°C.

Experimental Procedures

Density: The samples were placed in preweighed, volume-graduated, centrifuge
tubes where they were weighed and then centrifuged for one hour at greater than
1000 gravities to remove voids. This ensured accurate volume measurements and
allowed division of the sample mass by sample volume to obtain density. The
density of the centrifuged supernate was obtained by transferring the centrifuged
supernate to a preweighed graduated cylinder. The volume and mass of the sample
were recorded and the density was calculated by dividing the mass of the sample
by the volume of the sample. '

Solids Seitling Rate and Volume Percent Settled Solids: Settling rates and
volume percent settled solids measurements were conducted in preweighed, volume-
graduated, centrifuge tubes. The cross-sectional area in the upper portion of

the centrifuge tubes was constant thus allowing the conversion of settling rate
data from ml/hr to cm/hr. After settling rates were determined, the volume

1-13 :
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) percent settled solids were calculated by dividing the final settled solids
volume by the total sample volume. '

Weight Percent Solids and_Weight Percent Oxides: Samples were placed into
preweighed vials, weighed and allowed to air-dry overnight to remove free liquid
to prevent splattering in the oven. The samples were then transferred to a
muffle furnace or drying oven at 105°C where they were dried for 24 haurs. The
dried samples were removed from the oven, placed in a desiccator to cool to room
temperature, reweighed, and the weight percent total solids was calculated.

For determination of weight percent oxides, the sémp]es were placed into
preweighed crucibles, weighed and allowed to air-dry overnight to remove free
liquid to prevent splattering in the oven. The samples were then transferred to
a muffle furnace at between 1000°C and 1050°C for 30 minutes. The calcined
samples were removed from the oven, placed in a desiccator to coel to room
temperature reweighed, and the weight percent oxides was calculated.

) Particle Size:  Particle size distribution was measured in duplicate on
unhomogenized material from Core 55. A Brinkmann Model 2010 Particle Size
Analyzer was used to determine the distribution of particle sizes. The analysis
was performed according to PNL technical procedure PNL-ALO-530 Revision O,
"Particle Size Distribution By Laser Scanning (Time of Transition)."™ The
Brinkmann particle size analyzer determines particie size in the range of 0.5 um
to 150 um by measuring the time required for a rapidly moving laser beam to
traverse selected particles maintained in a stirred suspension. A glass sphere
reference (Duke 147) with a nominal mean particle diameter of 20 pm is measured
with each sample batch. '

Shear Stress versus Shear Rate: Dilutions were analyzed in duplicate for shear
stress as a function of shear rate using a Bohlin CS viscometer modified for
glove box operation. Concentric cylinders with a 25 mm diameter inner cylinder
and a 2.5 mm gap between the cylinders were the measuring geometry used with a
€25 measuring sensor. Shear stress as a function of shear rate data was obtained
') by measuring the shear stress produced at a specific shear rate. Calibration

checks were made with certified 50 cP and 10 cP viscosity standards to ensure .
1-14
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‘ that the viscometer was operating properly. Technical Procedure PNL-ALO-501,
"Laboratory Procedure for Measurement of Physical and Rheological Properties of

Solution, Sturries and Sludges” was used to perform these measurements.

Results

Settling Behavior: The physical properties of the unhomegenized Core 55 sample
are summarized in Table 1-6.

Table 1-6: T-102 Core 55, Physical Properties Summary

Physical Properties As-Received 1:1 Dilution | 1:3 Diltution
Settled Solids (vol%) 100 15.7 8.3
Centrifuged Solids '
Volume Percent 96
Weight Percent 97
‘ Density (g/ml) _
Sampie L - 1.79 1.11 1.05
Centrifuged Subernate 1.1
Centrifuged Solids 1.8
Total Solids (wt%) ¥ 72.3
Oxides (wtz) 65.7
(a) This weight percent total solids value is the measured value of
the sample used for the rheological and settling properties of
the waste. This is not the sample used for the chemical,
radiochemical, energetics, or weight percent oxides.
Additional data is given in Table 1-7.
(b) Weight percent oxides was measured on the homogenized sample
: from the SAL.

Settling was not observed for the undiluted Core 55 sample, but settling
‘ was observed on the 1:1 and 1:3 sample:water dilution. If this sample were
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composed of 100% insoluble solids, the packing density of the settled solids was

the same for the undiluted and diluted sample, and the added water was not
associated with the solid particles; the expected vol% settled solids for the 1:1
dilution would be near 36%. The value of 15.7% for the 1:1 dilution indicates
that at least half the solids in Core 55 are soluble. The water leach data
indicates much lower solubility than was observed on the 1:1 dilution. The
inorganic data indicates that the primary compound in the sample is aluminum
hydroxide which is amphoteric (exhibits both basic and acidic properties). The
increased solubility in the 1:1 dilution compared to the water leach (100:1
dilution) is due to the differences in the pH. At the higher pH present in the
1:1 dilution, the equilibrium is pushed toward the formation of A1{OH),” where
in Tower pH solutions Tike the water Teach solution A1(OH), is favored.

The data in Table 1-6 shows a two-fold decrease in the vol% settled solids
between the 1:1 and the 1:3 dilution indicating that the solids remaining after
the 1:1 dilution are essentially insoluble or that the pH has been decreased
enough to decrease the solubility of the remaining solids.

The volume percent settled solids as a function of time for both the 1:1
(dilution 1) and 1:3 (dilution 2) dilutions are reported in Figure 1-4.
Duplicate measurements for each of the dilutions are plotted in this figure.
Significant settling for both dilutions were observed over 30 hours, but the
settling velocities decreased sharply over the first hour as reported in
Figure 1-5.

Weight Percent Solids: The weight percent solids of the Core 55 sample was
measured in duplicate at three different times. The data from these three
analyses plus the weight percent solids measured by STG are given in Table 1-7.

Weight percent dissolved solids were not measured an the Core 55 sample, because

Timited supernate was available.

The weight percent solids was initially measured on two portions of the
extruded Core 55 sample. The two sub-samples were taken from different portions
of the segment which appeared to have different amounts of moisture; therefore,
there is significant variability in the measured weight percent solids of these

1-16
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two sub-samples. During the extrusion process, the core sample was split into
two different samples, a rheology sample and a saﬁp]e for chemical and
radiochemical characterization. Both of these samples were stored in the hot
cell for a period of four months before any further analyses were begun. The
chemical and radiochemical characterization sample was then homogenized and
transferred to the SAL where the weight percent solids of this sample was
analyzed. A sub-sample of the SAL sample was used to measure the energetics of
the waste using DSC and STG. The initial water loss data from the STG is also
prasented in Table 1-7. Significant drying of the SAL sample occurred during
processing of the sample and/or during the time it was stored in the hot cell.

This same drying process was not observed in the rheology sample.

Table 1-7: T-102 Core 55, Weight Percent Total Solids
Wt% Solids RPD (%)
sample duplicate average
Extrusion Samples 74.2 69.0 71.6 7.2
Rheology Sample 72.1 72.4 72.3 0.4
SAL Sample 99.11 99.12 99.12 0.01
STG Sample 98.0 99.0 938.5 1.0

Particle Size: Graphs of the probability number density and volume density for
Core 55 sample and the Duke standard are given in Appendix C4. The median and

mean particle sizes of the Core 55 sample based on volume density are 35 um and
36 um respectively, with 90% of the particles between 10 um and 60 um. The
median and mean particle size of the Core 55 sample based on number density are
0.93 um and 2.35 um respectively, with 90% of the particles Tess than 4 um and
99.99% less than 60 pm. Analysis of the duplicate confirmed these results.

Rheolegical Praperties

Both the 1:1 and 1:3 dilutions exhibited some dilatant behavior aver the
measured range {0 s to 500 s’'). Dilatancy generally occurs in concentrated
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) suspensions which tend to gel upon mixing. The dilatant behavior is identified

by an increase in viscosity with increasing shear rate.. Because of the low
viscosities observed for these two dilutions, the significance of this dilatant
behavior is Timited. None of the dilutiens, 1:1 or 1:3, exhibited yield points.
This rheology data was fit to the power law equation (see Equation below), and
the curve fit parameters are given in Table [-8.

T = Ky"

where K consistency parameter,
shear rate

flow behavior index.

P R 4
uonou

Table 1-8: T-102 Core 55, Power Law Fit Parameters for 1:1 and 1:3 Dilutions

Dilution Temperature Run Consistency Flow
{°C) Parameter Behavior
) (Pa-s) | Index
1:1 25 ] 0.039 1.8
1:1 - 25 2 0.078 1.6
i:1 90 1 0.10 1.5
I:1 90 2 0.082 1.5
1:3 25 1 0.13 1.5
1:3 25 2 0.10 1.6
1:3 90 1 0.13 1.4
1:3 90 2 0.14 1.4

‘The yiscosity of the 1:1 dilutions at ambient temperature varied between
1 cP and 4 c¢P over a shear rate range of 50 s to 400 s™', At 90°C, the
viscosity of the 1:1 dilutions varied between 0.5 cP and 2 cP over a shear rate
range of 50 s to 400 s’i. '

1-18 /A 25
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‘ The viscosity of the 1:3 dilution at 25°C increased from 1 cP to 3.5 cP in
the shear rate range from 50 s™' to 400 s'. At 90°C, the viscosity of this
dilution increased from 0.6 cP to 1.3 cP over the same shear rate range.

Plots of shear stress and viscosity as a function of shear rate for the
dilutions are given in Appendix C8.

1-19
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Figure 1-4: T-102 Core 55, Volume Percent Settled Solids for the 1:1 and 1:3
Sample to Water Dilutions .
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Figure 1-5: T-102 Core 55, Sett11ng Velocity for the 1:1 and 1 3 Sample to Water

D11ut1ons

Settling Velocity (cm/hr)

-100

—150

—2Q0 1

—230 |

il i

Dilution 1 Run |
Dilution 1 Run 2
Dilution 2 Run 1
Dilution 2 Run 2

4 & O

<

| | l !

!

10 15 20 25
Settling Time (Hours)

S0

35

1-21

/4- 28

eNeN2s




WHC-S0-WM.pp.
ADDENDUM 1R

052-
EV. 0

SECTION 2

INORGANIC CHEMISTRY
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ICP Analysis -- ?usions Results

ICP analyses were performed on fusions prepared from Core 55 composite
material. The samples were prepared following procadure PNL-ALO-102, "Fusion of
Hanford Tank Waste Solids" (KOH fusigns in Ni crucibles), and analyzed following
procedure PNL-ALO-211, "Determination of Elements by Inductively Coupled Argon
Plasma Atomic Emission Spectrometry.” The fusions and subsequent melt acid
dissolutions were performed in the SAL and the digestates transferred to the
Inorganic Analysis Group for ICP amalysis. All ICP analyses were performed on
a Jarrelli-Ash ICP system with interelement corrections for spectral interferences
being performed on-line.

The fusion results for the composite sample, duplicate, and blank are
reported along with the post spike QC results. The composite samples were
analyzed at both a 2x and 10x dilution with the corresponding percent difference
(%4D) used to indicate a potential matrix interference; interferences are
suspected if the %D exceeds 10% and the 10x dilution result is greater than five
times the Method Detection Limit (MDL). The Relative Percent Difference (RPD)
for duplicate analyses is shown, and the flag "*" is used to indicate when the
RPD has exceeded 20% and the quantitated results exceed the MDL. An estimate of
the sample detection Timit can be obtained by multiplying the analyte’s "IDL"
value by the appropriate sample "Dil Factor.” It should be noted that the
processing blank has not been subtracted from the reported sample results. Also,
no CRI MDL standard was analyzed; see Deficiency Report DR-93-033.

Core 55 Composite (93-08755-H) -- Tables 2-1a and 2-1b: The ICP results for the
core composite show the major analytes te be Al, Fe, and Na; totalling

approximately 36%, wet weight. The comparison between the fusion results and
acid digestion results are reasonably good for Fe and Na; however, Al results
from the fusions are about 50% greater than for the acid digestion. The %D
between the 2x and 10x dilutions for both the sample and duplicate is very good,
indicating that the instrument results obtained on the fusion solutions are
reliable. The RPDs for the major concentration analytes were acceptable but
relatively high, indicating difficulty in obtaining representative sample for the
fusion preparation (Note: fusion procedure uses only 0.2 g of materjal for .
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‘ dissolution which may add significantly to the apparent heterogeneity). It
' should be noted that the analyte concentrations for the "duplicate" are
consistently 10-20% lower than the "sample" for all analytes above the MDL. The
processing blank shows no analyte concentrations, above the MDL and the post spike
analysis shows good recovery for all analytes.  The Cd recoveries on analytical
QC standards demonstrated consistently high recoveries {(noninally 112%);
therefore, the reported core composite Cd results were presented for information
only. It should be noted that the Cd results for the homogenization test samples
are significantly lower. The arsenic results for this set of analyses are
unusable due to a malfunction of the ICP’s As channel.

Homogenization Tests: Core 55 Composite (93—Q8755-H Top/Bottom) -- Table 2-lc:
The KOH fusion results for the core composite homogenization test shows no
"statistical" difference {(based on a mean Student "t") between the top and the
bottom sample results; this is primarily because the analytical variability
between all samples (top, top duplicate, bottom, and bottom duplicate) is very

‘ large. A significant number of the RPDs (comparing all four samples) are higher
than normal (i.e., 10-60% verses <10%), indicating a]very poor homogenization
which is most likely due to particle size issues or sampling variability which
can be attributed to the very small sample weights used for fusions preparations.
Particularly disturbing are the Fe and Na results which show percent differences
between samples from 32% to 55%; potentially resu1ting.from the dark particles
observed in the primarily white sample. Based on these results, an attempt was
made to improve homogenization by reducing the particle size through a grinding
procass; however, due to the Tack of sample, no further ICP homogenization tests
were performed. Difficulties in obtaining quality duplicate sampling compromise
the accuracy of the full suite of characterization analyses performed, as well
as adversely affecting the ability to obtain good RPDs or pre-digestion spike
recoveries. No sample QC was performed other than the duplicate analyses for the
top and bottom samples and a fusion processing blank.

2-3
_ ] ﬂ--«al CNenila




e |

WHC-SD-WM-DP-052. -
ADDENDUM 1 REV. 0

Table 2-1a: T-102 Core 55, ICP Core Composite KOH Fusion

Project: $57 [CP AHALYSIS REPCRT Analyze Qate: 08/23/9
Pracedure: PHL-ALO-211 ** Sample Results ** Y Flle: mognzésg
M&TE: JA ICP wA73520 flepart Page 1 of.2
Samp Log#: 93-08755h1 93-08755ht 93-08755h2 93-08755h2 93-08755h3
ICP Run #: 42 41 44 43 40
Dil Fetr;  11082.28  55311.41 i1l79.91  55899.53 11117.38
Ice pit: 2.04 10,00 2.00 10.00 2.00 **Caicuylated™™
freman Sample <=3 [emmmann ~-Ouplicate----~==u sf . |e--=-Blank-=--- > 1oL HpL
Anmalyte uglq ug/g %0 ug/g ug/g X0 o ug/g  2HDL? ug/mi, ug/mk.
Ag (919)3 (1.z83) {908) (1,178} {927} 0.010 0.l000
Al 311,293 3iz,341 0% 287,212 295, 54¢ k4 Lh) 0.950 0.5000
As XX X% xx o XX 0.080 (.3000
8 (205) R HD {306) D {422) 0.020 0.2000
Ba L] D bl L} HOD 0.01¢ 0.1000
ga HD HO KD L] ND 4.005 @.0500
81 L Ho 80 LD] ND 0.300 5.0000
Ca {781) HD {59?) L] ND 0.050  0.5000
Cd 258) F {1,001) 239) (872) {282) 0.005 0.0500
Ca Ho g, 0 Ho 1) HO ¢.100 1.0000
Co D g XD 40 HO hin) 0.010 0.1000
Cr (806) KD {1s7) 40 ND 0.020 0.2000
Cu 55 R 0 {50) o (t68) 0.005 0.05Q0
Dy N0 A HD . HD o . NO 0.050 9.5000
Eu ND R Ko L] L1Y] . ND . 0,200 2.4000
Fe 19,813 18,470 2% 15,300 16,311 0% (550) 0.010 0.1000
6d HD R 40 50 D NO 0.50¢ 5.0000
K nfa nfa n/a n/fa n/a 1.000 10.0000
La 0 R "o 4o 0 HD .0%0 0.5000
Li HO R HO H0 0 H0 0,030 0.3000
Hg NO R HD HD hb) o] g.100 l.QooQ
Hn 1,010 {1,051) 903 {924} (98) 0.005  0.4500
Ha wo R 0 ) 40 HD 0.030  0.360Q
HEY 34,238 {33,242) 28,398 {28.553) " {2,457) Q.080 0.3000
Rd (1.302)%, (6.821) (1,939} {4,779) {652) 0.050  0.5000
Ni nfa afa nfa n/a n/a 0.030 0.3000
P 1.621) HD {1,446) o NOD 0.100 1.0000
Ph 2.008) 7 ND (1,836) N {1,938) 0.060 0.30C0
Pd NO ND ND LY . HO 0,300 3.0000
fh i R L] HD ND ND 0.300 21.0000
Ru e R HD ND L] HE 0.200 2.0000
Sb NO HO hiv] ND N 0.050 9.5Q00
Se N O ND NG O 0.160 1.0000
si {3,534} Ho {2,945} o L] 0.080 0.3000
Sn . L] _ HD L] ND 1,000 10.0000
. Sr o R ] Ho ] HD 0.005 0.0500
Te HO R it ND WO ND 0.500 5.0060
Th ND }2 RO HO HO HO g¢.820 8.0000
T {61) 2 L1} (39) HD HO 0.005 .05
1 R0 R ND 0 HO ND 0.500 5.Q000
U O NO L] ND HOD 2.000 20.000Q
v NO HD HO hi] ND 0.410 0.1000
v W R HB N0 4D HD 0.200 2.0000
Y ND R, no L) 0] KO 0.010 0.1000
"In (926) g L1/ {678) 1] {576) 0.020 0.2000
ir N ur ND ND L1] NO ¢.010  9.l0G0
Note: 1) Values relfable to 2 1/2 significant digits, *{ )™ results are <MDL but =»[0L,
2) Blank is repartad in ug/g "equivalance" to indicate blank effect gn sample.
3) The process “"3lank” has not been subtracted from the “Sample & Duplicats” results,
4) At 50-100 times the JDL, precisicn is estimated at +/-10% and accuracy at +/-15%.
§) "NO"; Estimated Sample Detectionm Limit (ug/g) = {IDL in ug/mL) * {041 Fctir)
6) Potential chemical/physical interferences if Sample Rasulis »5X MOL and Parcent Dffference (%D) >10X.
7} "»sMOLT" = Yas: Blank results are above MOL and requirs investigation for potential contaminaticn.
8) "xx": Arsenic channel malfunction; results erratic and uhusable. :

Data, tncluding calibration/QC, archived File [CP-325-405-1-08/23/93
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d Table 2-1b: T-102 Core 55, ICP Core Composite KOH Fusion - QC Results

Project: 55T ICP ANALYSIS REPORT 08/23/92 1 A
Procedure: PNL-ALD-21] *ETE QG Results vvUv mugoégaég : F??:Ymd
H&TE: JA ICP w873520 Repart Page 2 of 2

Samp Log# >>> 93-068755p

[CP Run £ >»» 51

D1 Fetr »»» 110.00

ICP 0i1 »>>» .0a
Gemm——— S sle >
Category Average PreSpk  Spike Spike+r Bik Spike PostSpk Post
Analyte | aldaz 20% §TD Added Sample Spk  Control Spk STO Spike Spk

1 ) ug/g AP0 Fig  ug/mb ug/g ug/g Rec Flg  ug/mlL  Rec Flg ug/mL ug/ml. Rec Flg
Ag 8 au 50 50 &7 94%
Al A 299,252 8% 250 250 n/a
gs g xx 200 ' 200 n
Ba - e 50 Ho sample spike or process blank spike 50 Bl 102%
Be c ——— 5 . analyzed with fusion prepared samoles. 5 5 108%
81 8 — 500 500 522 104%
Ca A - 50Q 500 S48 102%
Cd 8 —--- : 25 25 24 98%
Ce B -—
Ca - -—
Cr A -— ] 50 51 142%
cu - -
Oy - -
Euy - -—
Fe A 18,056 194 50 50 n/a
Gd - -—
K B n/a 1000 1000 nfa
La B -—— .
Li B8 ——
Hg A -——— - . .
Hn A 857 Lix 10 10 9 0%
Ho 8 -~ .
:; g 31.418 18% 1000 1000 a9 90%
gi g nfa 50 50 nfa
Ph c -— 500 500 501 1a0%
pd - —
Rh - -——
Au - -
Sb c ———
Se € --- 500 500 623 1254
51 8 -—— 500 500 535  1Q7%
sn - - .
S¢ B -
Te - ——
Th - -—
Ti 8 —
T1 c ——— -
g - - 1000 1009 1063 107%
v - - 50 , 50 50 101%
H - -
Y .- ——-
In - —
Ir A ——— 50 SQ 52 103%

Note: 1) Values rellable to 2 1/2 significant digits. ~( )~ results are <HOL but =>{QL,

2] At 50-100 times the IDL., precision i3 estimated at +/-10% and accuracy at +/-15X,

3) Wheara rasults are >[DL the "8lank” have been subtracted frem the “Spike Control™.,

4} Spike Flag (M} indicates spike is outside the OC recovery criteria,

5} 20% Flag {[*)}: RPD > 20% and both sample and duplicate results >HOL.

6) If spike 1s <25% of sample concentration, Rec is not calculated as indicated by the “"nfa™.
7) If sample or duplicate results are <MOL then average is not caleulated {i.e., "---").

8) "xx": Arsenic channel malfunction; results erratic and unusable,
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Table 2-1c: T-102 Core 55, ICP Homogenization Check KOH Fusion

PRCCEDURE: PHL-ALD-211 ICP ANALYSIS REPORT -~ Homogenization Test Analyzad Date: 23
MATE: JA ICP w873520 9 Y File: %523@3
) : PROJECT: SST
93~ 93- 83- 23- 93-
Samp Log#: @755h-1T 8785h-2T 8755h-18 B755h-28 8755h-3T
IC? 0il: 1.00 1.00 1.00 1.00 1.00
Dit Fetr:  3653.2  3630.¢ 3812.0  3634.3 3632.5
1CP Run £ 28 3z 34 7 26
**Calculated™™
Top Tep-Oup 0% Sottom dot-Qup 20% Blank Btlank 1oL MOL
Analyta ug/g ug/g RP0 Flag ug/g ug/g RPQ Flag ug/g  GHOL? ug/ml. ug/ml,
JAg (329) {314) T {308) {309) {313) 0.010  0.1000
Al 288,032 273,477 2% 266,060 294,571  10% (704 0.060  0.5000
L, As Ko ] O Ho HD 0.080 0.8000
M~ B {348) {142} R (218) (300} {293) 0.020 0.2000
Ba h] ] HO D HO 0.010  0.1000
Be N0 HD Ho ND HO 0,005 09,0560
A Bl H0 N A KD HD 40 0.500  5.0000
J Ca (928) (770) 7 (733) {716) {351) 0.050  0.5000
s Cd {25} o 4 {4) Ho {20) 0.005 0.0500
£ Ca Ko N0 A HD 40 HD 0.100 1.0000
2 Co 40 N0 R HD X0 HO 0.010 0.1000
Cr 735 779 6% 2 786 (634) HO 0.020  ¢.2000
A Cu {49} (37) 2 {36) {34) {38) 0.005 0.0500
2 Dy Ho ] “ T o o 0.05¢ 0.5000
R Eu o] N0 4 HD HO ND 0.200 2.0000
Fe 16,878 16,905 0% 15,221 8,943  s52% (201) 0.010  0.1000
2 G ) HO R K0 HO Ho 0.500  5.00G0
K nfa nfa ” nfa nfa nfa 1.000 10.0000
2 ta A0 ND % KD O h} 0.05¢  0.5000
2 HD O Y KO D Ho 0.03¢  0.3000
s Mg HO ND Ho ND NO 0.100  1.0000
g Mn 705 981 33% J 1,187 672  55% {159) 6.005 0.0500
£ Mo ND HO R NQ N ND 0.030  0.3000
#a 30,160 28,590 5% J 34,832 25,270 3l% 2,574) . ¢.080  0.8000
2 ud (389) {198} R {354) D (332) 0.950  0.5000
i n/a nfa nfa nfa . nfa 8.030  0.3000
P {ssz {aro (833} 154n) HO 0.100  1.0000
Pb 593 {835 (509) 410) D 0.060  0.5000
A pnd O HO A HD HO HD 0.300  3.0000
2  &h Ho ND P Ho HD HO, 0.300  3.0000
A R i} 11 A HD HO ND 0.200 2.0000
st HO Ko Ho HO ND 9.050  0.5000
Se HD O HO KD D 0.100  1.0060
VAR {2,647) 3,201 7 (2,838}  ({z,571) (908} 0.080 0.8000
£ sSn ] KO R o HD ND 1.00¢ 10.000¢
2 sr (23) (24) A (25) {21 NO 0.005 0.0500
2 Te HD iTh] R Ho ND ] 0.500 5.0000
2 Th No e el NG O e 0.800 8.0Q00
A U (50) {46) 2 (44) {53} o 0.005  0.0500
A n NO HO I HO HD . HD 0,500 5.0000
] ] D HO i HD 2.000 20.000¢Q
¥ ND HD o 40 Ho 0.010 0.1000
£y HO Ho R HO XD HD 0,200 2.0000
Ay KD HD yd th] o ND 0.010 0.1000
., A In (518} $15 74 (332) (383) {270) 0.020 0.2000
Q4 Ir H0 ND ¢ed WD HO NO 0.010 0.1000

I

14

} Yalues reliable to 2 1/2 significant digits. “( }* results are <MOL hut =>iDL.

} 8lank 1s reported in ug/q "equivalence” to Indicate bdlank sffact on sample,

} Sample rasults have not been adjusted for "blank" contribution.

)} At S0-100 times the [OL. precision {s estimated at »/-10% and accuracy at +/-15%.
) "ND*; Estimatad Sample Detaction Limit {ug/g) = (IDL in ug/mi) * (D31 Fetr).

) 20% "** flag: RPD >20% and hoth sample results >MDL.

) ">HOL® = Yes: Blank results are abave MOL and require investigation For potential cantamination.

Data, finciuding calibration/QC, archived File [CP-325-405-1- 07/23/93
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ICP Analysis -- Acid Digestion Results

ICP analyses were performed on acid digestions prepared from Core 55
composite material. ~The core composite samples were prepared following procedure
PNL-ALO-101, "Acid Digestion for Metals Analysis" (i.e., HNO,/HCT digestion), and
analyzed following procedure PNL-ALO-211, ‘“Determination of Elements by
Inductively Coupled Argon Plasma Atomic Emission Spectrometry." The acid
digestions were performed in the SAL and the digestates transferred to the
Inorganic Analysis Group for subsequent ICP analysis. A1l ICP analyses were
performed on a Jarrell-Ash ICP system with interelement corrections for spectral
interferences being performed on-line. '

The acid digestion results for the composite sample, duplicate, and blank
are reported along with the associated sample QC results. Core 55 composite
samples were analyzed at both a 2x and 10x dilution with the corresponding
percent difference (%D) used to indicate a potential matrix interference;
interferences are suspected if the %D exceeds 10% and the 10x dilution result is
greater than five times the MDL. The RPD for duplicate analyses is shown, and
the flag "*" 1is used to indicate when the RPD has exceeded 20% and the
quantitated results exceed the MDL. An estimate of the sample detection l1imit
can be obtained by multiplying the analyte’s "IDL" value by the appropriate
sample "Dil Factor." It should be noted that the processing blank has not been
subtracted from the reported sample results. However, processing blank results
greater than IDL are subtracted from the Blank Spike control prior to determining
the percent spike recovery. Also, no CRI MDL standard was analyzed; see
Deficiency Report DR-93-033.

Core 55 Cdmposite (93-08755-A) -- Tables 2-2a through 2-2b: The acid digestion
results for core composite correlate reasonably well with those from the fusion
preparations for Fe & Na; however, Al and Si are significantTy Taower, as would
be expected for the less robust acid digestion/leach. The %D between the 2x and
10x dilutions for both the sample and duplicate is very good, indicating that the

instrument results obtained on the digestion solutions are reliable. The RPD

values for Al, Fe, and Na analytes are acceptable (i.e., <20%); indicating

adequate homogenization, sub-sampling, and analytical precision. Three analytes
Y
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(B, Ca, and Na) demonstrated blank concentrations above the MOL; the B and Ca
"contamination" significantly impact the accuracy of the B and Ca reported
resuits. The sample and duplicate results indicate that the primary analytes are
Al, Fe, and Na; totalling approximately 20%, wet weight. Also of interest are
the Cr and Pb results; since if moderately TCLP leachable, either analyte would
classify the tank material as toxic.

The full suite of QC (i.e., duplicate, pre-spike, and post-spike) was
performed. The percent recoveries for the Blank Spike "control" are reasonably
good with most recoveries being between 80-120%; except Bi and K which recovered
at 89% and 73%, respectively. The percent recoveries for the spiked samples are
good with recoveries being within acceptable Timits for most category A and 8
analytes for which spiking was performed. The exception is silicon which
recovered at only 39%; fusion results should be used to quantitate Si. For a few

spikes, recovery is meaningless since the spike is Tess than 25% of the sample’s.

measured concentration. The pre-digestion spike additions for Al, Cr, Fe, Mn,
and Na were at insufficient Tevels for recovery quantitation. AT1 post-digestion

spikes, except Si, met the 75§125%‘acceptance criteria.. The arsenic results for

this set of analyses are unusable due to a malfunction of the ICP’s As channel.

2-8 '
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Table 2-2a: T-102 Core 55, ICP Core Composite Acid Digestion

Projact: §ST ICP ANALYSIS REPORY ’ Analyze Oate: 08/25
Procedure: PRL-ALD-2IL ** Sampla Results *=* d Filae: moégséga
H&TE: JA [CP 4873520 . Report Page 1 of 2
Samp Log#: 33-08735al 93-08755a1 93-0875532 93-08753a2 93-08755a3
ICP Run £: 25 24 27 26 23
il Fetr: 398.56 1994.,81 40¢.24 2001.2¢ 399.68
ICP 0i1: 2.00 10.00 2.00 10.9¢ 2.00 **Calcylated™™
[mmmmmmann Sarpleeasesaaan B Duplicate-~—----- > Je----8lank-emus 3 IoL HOL,
Analyta ug/g ug/g X0 ug/g ug/g %0 ug/g  >HOL? ug/ml  ug/ml
Ag (15) {200 {13) {213 HO 0,010 0.1000
Al 145,262 149,751 % 185,419 172,923 4% {33) 0.060 0.5000
As xx XX X% e %X 0.080 0.8000
A 8 201 (2186) 153 {168) 233 Yes g.020 0.2000
8a (12) i (12) Ho HO 0.010 0.1000
fa Mo HO a0 HO NO 0.005 0.0500
A Bi HD 40 40 NO {283) 9.500 5.0000
J Ca 625 {8a3) 558 {642} 310 Yes 0.050 0.5000
, Cd {11) {15) (11} (14} . "o 0.005 30,0500
< Ce HD HO D] HO HO 0.100  1.0400
A2 Co XD RO {8) NG HD 0.010 0.10Q0
Cr 737 172 5% 748 779 4% L] 0.020 0,2060
Z Cu {14} {21} (14) {13} {6) 0.005 0.0500
2 Oy HO N HO §0 Ko 0.0%0  0.3000
A Eu HD H0 ND Ho HO 0.200  2.00Q0
Fe 19,254 20,108 X% 20,204 21,233 3% (10} 0.610  Q.10080
R Gd NO NO his] LD HD Q0.500 5.40000
ur K L] HO ND HO RO 1.00¢ 10.0000
A La KO N0 HO KD HOD 0.050 90,3000
R L NO hiv) HO L) NO 0.030 @.3000
£ Hg {107} HO (107) HO {41} 0.160  1.0000
Hn 5 783 4% 807 844 5% L] 0.005 0.050¢
A Ho Ho HD . HD NO . WD 0.030 0.3000
Na ' 27.221 27,947 ax 27,745 29,137 5% 452 Yes 0.080 0.8000
AR Hd 263 (374) 283 (328) N0 0.050  0.5000
L3 {&8) (75} {79} {a0) X0 0.030 0.3009
? 552 §14} SE6 Esasa HO 0.100 1.0000
b 374 417} 421 474) KO 0.060 Q.50GQ
/A Pd L] L} HD Lol HOD Q.300 3.0020Q
A FRh KO RO ND X0 RO 9.300 3,0000
A Ru HO HD NO X0 HO 0,200 2.4000
‘4:229' Sb (40} NO {50) XD HD 0.05¢ 0.5000
: 73774 Se (63} ND {74) KO N 0.100 1.6000
2 H s 853 {912) 820 {878) (118) 0.080  0.8000
/A Sn HD HD Ko 1.000 10.0¢04
A S§r {17) (18) (18) {19) ND g.0065 0.0500
£ Te HD HO B ND N 0.500 5.000¢
A Th ND HR L] RO HO 0.800 §,0000
2 1 (9} (10) (1L} (12} ND 0.005 0,0500
A 1N fl HO HD hiv) NO 0.500 5.0000
U WD HD HD HD ND 2.060 20,0000
v hii] WD H0 Ho ND 0.010 0.L0CC
2y Q' ) i %0 ) 0.200 2.0000
X (8) L (1] {5) ND HO 0.010 0,1000
A n 95 {101) 123 (128} LD 0.920  0.2000
J i 42 {38) 44 {42} O 0.01¢  0.1000
Hote: 1) values reliable %o Z 1/2 significant digits, *{ }™ results are <MOL but =>{DL.
3 2) Blank is reported 1n ug/g "aquivalanca” to indicate blank affect on sample,
q 3) The progass “Blank”™ has not been subtracted from the “Sampie % Ouplicate" rasults,
4) At 50-100 times the IDL, precision is estimated at +/-10% and accuracy at +/-15%,
5} “NO": Estimated Sample Detection Limit {ug/g) = {IBL im vgfmL) = (Di} Fetr)
§) Potential chemical/physical interferences if Sample Results >5X MOL and Parcent 8ffference (X0} >10X.
7] "»HDL?" = Yes: Blank results are ahove MOL and require investigation for potantial contamimation.
8) "xx*: Arsanic channel malfunction: results erratic and unusable.

Data, including caVibration/QC, archived File [CP-325-405-1~08/25/33
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Table 2-2b:

froject: SST

ICP ANALYSIS REPORT

T-102 Core 55, ICP Core Composite Acid Digestion - QC Results

08/25/93 : Analyzed

Procadura:PUL-ALO-~211 AXEE Q0 Resultg *rrrr =m082593 t Fila
HATE: JA ICP W873520 Report Page 1 of 2
Samp Logt »>>  83-087535a4 93-08755a% 93-08755ps
ICP Run § »>>» 3z 34 35
M1 Feir >>> 339,92 192.68 110.00
ICP D1 2>> 2.00 Z.00 1.940
e 4 e e o EY E TP
Category Average PreSpk  Spike Spikes 8lk Spike PostSpk Post
Analyte | alka2 20% STD Added Sample Sgk  Control Sgk sTD Spike Spk
i L ug/g RPD Flg  ug/ml ug/g ug/g Ree Flg ug/mlL Rec Flg wug/mb ug/ml, Rec Flg
Ag B - S0 104 108 903 46 92% 50 44 88%
4Al A 155,341 13% 230 520 203,119 /2 229 90% 250 nfa
As C X% 200 415 XX X 200 ¢
8 8 177 7% * 208
g8a - - 50 104 112 952 48 9% 50 48 97y
fe c _— 3 10 (10} 100% 5 94% 5 3 101%
8i 8 ——— . 500 1028 (1.078) lo4% 343 69% 4 500 503 lozX
Ca A 591 12% 500 1038 1,587 91% 463 9a% 500 434 ars
td 8 - .25 52 &0 95% 24 8% 25 23 N
Ce g - ND
o - == (5)
Cr A 743 1% 50 104 835 n/fa 43 98% 50 nfa
Cu - - (15}
Oy - ——— HO
Eu - — . NO
fa A 19,729 5% 50 104 11,106 n/a 51 102% 50 nfa
Gd - ——— HO
K B — 1000 2075 {1,829} 78x 728 784 100G 801 aoy
La 8 -— NO
Li B —— KG
Hg A -—= (100}
Hn A 181 % i0 21 183  n/a 10 97 10 nfa
Ho B m——— o
Ha A 27,483 % le]els] 2078 30,014 nfa 934 93% 10060 n/a
N B 273 7% 340 .
Hi 8 - 50 104 174 L03% 43 98% 50 43 87%
P A 569 6% 60t
;Id: C 3ga 125 500 1938 1.3;3 934 430 I6% 500 441 88%
fh - -—— NO
Ru - —— ND
Sb c —— {69)
Se c —— 500 1038 1,217 1l1x 545 1094 500 542  108%
5i B 837 4% 500 1038 1,259 9% N 517 1032 500 637 1274 N
Sn - —— KD
Sr 8 — {18}
Te - — D
Th - ——— Ho
Ti ] — {11)
T1 c — Ho
i] - - 1000 2076 {2.477) 1l9% 893 89% 1000 1207 121%
1) - —— 50 104 96 93% 45 9i% 50 47 94%
W - —— : hv]
b - -— {7)
n - 111 2% * . 92
Ir A 43 5% 50 104 146 100% 486 3% 50 43 7%
Hota: 1} Values reljable to 2 1/Z significant digits. *{ }" results are <MOL byt =>{DL.
2} At 50-10Q times the IDL., pracision $s astimated at +/-10% and accuracy at +/=15%.
3} Where results are >IDL the “3lank” have been subtracted from the "Spike Cantroi™.
4} Spike Flag (¥) indicates spike is outsida the (C recavery criteria.
] ZWthﬁh RPD > 20% and both sample and duplicate results >MDL,
6) If spike is <25% of sarple concentration, Rec is not calculated as indicated by the "nfa”.
7] If sample or duplicate results are <HOL then average is aot calculated (i.a., Sy,
8) "xx": Arsenic channel malfunctian; results erratic and unusabla.
2-10 / A 38
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ICP Analysis -- Water Leaach Rasults

ICP analyses were performed on water leaches prepared from Core 55
composite material. The core'composite samples were leached following procedure
PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples,” and then
analyzed following procedure PNL-ALO-211, "Determination of Elements by
Inductively Coupled Argon Plasma Atomic Emission Spectrometry." The water
leaches were performed in the SAL and the sample aliquots transferred to the
Inorganic Analysis Group for subsequent ICP analysis. All ICP analyses were
performed on a Jarrell-Ash ICP system with interelement corrections for spectral
interferances being performed on-line.

The water leach results for the composite sample, duplicate, and blank are
reported along with the associated sample QC results. The leachates were
analyzed at both a 2x and 10x dilution with the corresponding percent difference
(%D} used fo indicate a potential matrix interference; interferences are

. suspected if the %D exceeds 10% and the 10x dilution result is greater than five
times the MDL. The RPD for duplicate analyses is shown, and the flag "*" is used
to indicate when the RPD has excesded 20% and the quantitated results exceed the
MDL. An estimate of the sample detection 1imit can be obtained by multiplying
the analyte’s "IDL" value by the appropriate sample "Dil Factor." It should be
noted that the processing blank has not been subtracted from the reported sample
results. However, processing blank results greater than IDL are subtracted from
the Blank Spike control prior to determining the percent spike recovery. Also,
no CRI MDL standard was analyzed; see Deficiency Report DR-93-033.

Core 55 Composite {93-08755-C) -- Table 2-3a through 2-3b: The only major water
soTuble analyte appears to be Na, with very minor contributions froem AT, Cr, Fe
and P. The components measured by the ICP on the water leach account for only
about three percent of the total sample wet weight. This water soluble fraction

represents about a tenth of the wet weight fraction of analytes measured from the
fusion preparation, which is considered to be a complete dissolution. The sample
and duplicate RPD is considered very good far the Na results and adequate for the

‘ remaining analytes at low concentrations. However, we failed to meet the *20%
RPD acceptance criteria for analytes 10x the IDL (i.e., at the MDL).

2-11
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The full suite of sample QC (i.e., duplicate, pre-spike, and post-spike)
was performed. The percent recoveries for the Blank Spike "control" are
reasonably good with all recoveries being between 80-120%; except Ca which shows
a high bias (i.e., 167% recovery). The percent recoveries for the spiked sample
are generally very poor with recoveries ranging from "not detectable" to well in
excess of 200%. The primary explanation for this phenomenon is that the high
acid spike solution has been added to the_sample during the leaching process;
this changes the leaching characteristics of the leach and 1) extracts higher
concentrations of some analytes and 2) leads to precipitation of spiking analytes
due to a significant pH change. DR-93-033 addresses the nesd for spiking
solutions for "water soluble™ analytes which can be added during the leaching
process. For a few spikes, recovery is meaningless since the spike is less than
25% of the sample’s measured concentration; the pre-digestion spikes additions
for Cr and Na were at insufficient levels for recovery quantitation. The post-
spike recoveries were all within the 75%-125% acceptance criteria, except Si
which recovered slightly high at 127%. The arsenic results for this set of
analyses are unusabie due to a malfunction of the ICP’s As channel.
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Table 2-3a: T-102 Core 55, ICP Core Composite Water Leach

Project; SST ICP ARALYSIS REPORT Analyze Date: 0
frocedure: PHL-ALO-211 ** gample Resylts ** Y File: fngég%ga
MRTE: JA [CP WB73520 Report Page | of 2
Samp Log#: 93-08755cl 93-08755¢1 93-08755c2 93-08755¢2 93-08755¢3
ICP Run f: 33 32 35 34 k3 |
0i1 Fetr: 201.58 1007 .92 202.30 1014.01 206.50
ICP Bi1: 2.00 10.0¢ 2.00 10.00 2.00 **Caleulated™™
| mmmme =~Samplgmmnnnan- e Oupligate-~m-=n-- > |<==~-Blank-=--->] oL . MOL -~
Analyte ug/q ug/q b4 ug/g ugfg X0 ug/g  >HOL? ug/mL  ug/mb
A HD ND HO hDl h 0.010 9.1000
4 A 950 834 12% 788 {595) Ko 0.080  0.5000
As X% %X XX %X £ 0.080 0.800¢
A B HD HO Ho 4o o G 0.020 ©.2000
ga HO N HD Ho HO 0.010 0.1000
de HD o KD aD HO 0.005 0.0500
A 8i ND [#] ND HD HO 0.500 5,0000
F Ca {14} NO {13} 0 NO 0.050 0.5000
Cd H0 L1y ND h0J HD 0.005 0.0500
2 e HO HO N0 K0 Ho 0.100  1.0000C
A Gao ND X0 HO hi{s] ND 0.010  0.1000
” cr 767 170 (154 178 774 (174 ND 0.420  Q.2000
A Cu HO Ho hi] HG ND 0.005  0.0500
2y Ho Ho L) HO Ho 0.05¢ 0.5000
A Eu i Ko N0 s} ND 0.200 2.00G0
T Fe 130 {32) 81 {17} ND 0.010 0.1000
/A Gd L ] H KD HO 0.500 5.0000
K D HO LD1] KO ND 1.400 10,0000
2 La K0 HO XD HO ND 2.05¢  0.5000
2 U Ko lio 40 ) NO 0.030  0.3000
2 Mg L} NG HD HD {0 0.100 1.0000
J  Hn 10 3) (5} Ho N0 0.005 10,0500
2 Ho {n HO {7} Ho HD 0.030 0.3000
: Ha 28,121 28,524 1% 29,589 29,041 2% : HD 0.080 0Q.3000
2 Hd HO HD ) HO ND 0.050 06,5000
Ni HD HO Ko ND HOD 0.930 0.3¢00
4 408 [420) 423 {402} HD 0.100 1.04600
Ph H H N (] X0 0.050 9.6000
A pd ND HD N K0 ko 0.300 3.0000
2 Ffh [ 12] ND ND HO Ko 0,300 3.0000
2 Ru ng HO WO HD 10 0.200 2.0000
St NO NQ HD o Ao 0.050 @.5000
Se WA NB ha) He bty 0.100 1.0¢00
A si (45) (] (47) D ] 0.080  0.8000
2  Sa NB ND L [s) HD HD 1,000 10.0000
2 sr N ND B N ND 0.005 ©0.0500
R Te (3] ND NO NB HO 0.500  5.0000
FA Th ND ND NO ND HOD 0.800 8.0000
2 T ND NO Hb ND K0 0.005 0.0500
2 T NE ND ND L L] 0.500 5.0000
u ND NO ND Ho Ko 2.000 20.0000
¥ | NB ND ND Ho X0 0.010 0.1000
A ND K3 D ND Ho 0,200 2.000Q
V- | KO HD ND i HD ¢.010 9.1000
K In HD H0 HD L HO 0.020 90.2000
Ly Ir bt HD D ND NO 2.010  0.1000
Hota: 1) Values relfable ta 2 1/2 significant digits. "{ }* resuits are <HDL but =>[DL.
N 2) 8lank is reported in ug/g “equivalenca" to indicate blank effect on sample,
/’ijzj’ 3) The process "Blank” has not been subtracted from the “Sample & Ouplicate” results.
%/ ‘73 4) At 50-100 times the [OL, precision is estimated at +/-10% and accuracy at +/-13X.
Lf’ 5; “NO"; Estimated Sample Detsction Limit {ug/g)} = {IDL in ug/ml) ¥ (01 Fetr)
}0’ 6) Potential chemical/physical lnterferences |f Sample Results >5% MOL and Percent Oiffersnce (3D) »10%.
7} “»>MOL?" = Yes: Blank results are abave MDL and require investigation for patential contamimation.
8} “xx": Arsentc channel malfunction; results erratic and unusabie.

Data, including callbration/QC, archived File 1CP-325-405-i~ 08/23/93
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Table 2-3b: T-102 Core 55, ICP Core Composite Water Leach - QC Results .
Project: BSST 1CP ANALYSIS REPOAT 08/23/93 ¢ Analyzed
frocadure:PHL-ALD-211 ' **4r QC Results **"*~ m082393 : Filey
MATE: JA ICP WB73520 _ - Rapart Page § of 2
Samp Log# >»> 93-08755¢c4 93-08755¢h 93-08755ps
ICP Run £ »>» 44 45 51
D1} Fetr »»>» 192.97 203.63 110.00
ICP DIl »»> 2.00 2.00 1.00
e Ll ot e e ot e PG e s st —— >
Category Average PraSpk  Spike Spike+ Blk Spike PastSgk Past
Analyte | alza? 20% ST Added Sample Spk  Cantrol spk STO Spike Spk
t i ug/g RPO Flg  ug/mi, ug/g ugfg Rec Flg ugfmL  Rec Flg ug/mi ug/ml.  Re¢ Fig
Ag B -—— 50 47 54  113% 5¢  1oi% 50 51 101X
Al A 869 19% 250 238 3,350 loioX W 253 101% 250 nfa
As c XX . Xz ' 200 X%
8 8 - (18)
Ba - - 50 47 56 118% 54 107% S0 53 108%
ga c 5 5 {5} 1o7% 5 105% 5 5 105%
Bi B 500 474 NO 1 | 495 99% 500 510 [02%

* Ca A 500 474 L.047 218% 4 837 167X 4 500 502 tQO%
Cd 8 25 24 29 123% 27 107 25 26 105X
Ce ;] -— . HG
Co - o HD
Cr A 772 1% 50 47 745 nfa 54 loax 50 n/a
Cu - ——— {3)

Oy - - ND
Eu - -—— HD
gs A 110 35X * 50 47 145 4% 8 5S4  107% 50 57 114%
- — : o
K B - 1004 948 (974) 103 964 R4 1000 1073, 107%
La B -— {12)
Li 8 — 0
Ha A -— (76)
Hn A -— 10 9 472 4869% H 1 110% 10 11 11k
Ma- B ——— ND
:3 3 28,845 5% 1000 948 29.222 nfa 1193 118% 1000 nfa
i q
Ni 8 —— 50 47 62 1312 H 53 107% 50 S5 109%
P A 415 x 262
b C - 500 474 578 143% 532 106% 500 526 105%
7d - e RO
Rh - -— Ho
Ru - . 0]
Sh C —_— §D
Se c —— . {22} : 500 834  127% H
St B - 500 474 1,024 208% H 580  116% 500 596 119X
Sn - — T 40
Sr 8 ——— 14
Ta - - X0
Th - XD
Ti B Ho
Tt c - HO
1] - 1000 948 {1,622) 171% 1018 1oz% 1000 1243 124%
¥ - 50 47 k1 65% 51 101X 50 $L 1o2x%
W - HO
Y - —— (4]
In - -— {25)
ir A — 50 47 HO Ga N 52 104% 50 53 108X
Hote: 1) Values reliable to 2 1/Z significant digits. "( )" resuits are <MDL but =>[DL.

2) At 50-100 times the IDL., precision is estimated at +/-10% and accuracy at +/-15%.

3) Where resulis are >[DL the "8lank™ have been subtracted from the “Spike Control®.

4) Spike Flag {H) indicates spike is ocuiside the QC racovery criteria.

§) 20% Flag (*): RPD > 20% and both sample and duplicate results >HOL,

6} If spike is <2?5% of sample concentration, fec is not calculated as indicated by the "“n/fa®.

7) If sample or duplicate results are <MDL then average is not calculated [i.e., "--=%)

g) "xx": Arsenic channel malfunction; results srratic and unusable.
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ICP Analysis -- Acidified "Blank" Results

ICP analyses were performed on water blanks (i.e., T-102 Field Blank, HLRF
Hot Cell Bliank, and HLRF DIW) associated with the processing of T-102 Core 55.
The water samples were acidified with HNO, and then analyzed following procedure
PNL-ALO-211, "Determination of Elements by Inductively Coupled Argon Plasma
Atomic Emission Spectrometry."” The acidifications were performed by SAL staff
and the sample aliquots transferred to the Inorganic Analysis Group for
subsequent ICP analysis. All ICP analyses were performed on a Jarrell-Ash ICP
system with interelement corrections for spectral interferences being performed
an-Tine.

The water blanks were processed and analyzed as a single batch; the results
are reported along with the associated sample QC results. A1l samples were
analyzed at lx and since no analytes except Na were found above 5xMDL, no serial
dilutions were perfaormed. The RPD for the duplicate analyses is shown, and the
flag "*" is used to indicate when the RPD has exceeded 20% and the quantitated
results exceed the MDL. An estimate of the sample detection limit can be
obtained by multiplying the analyte’s "IDL" value by the appropriate sample "Dil
Factor"; note that at 1x the sample detection limit is the IDL. Since these
samples are."blanks" and are analyzed directly, no processing blank has been
analyzed with these samples. It should be noted that the arsenic results for ail

analyses associated with the water blanks are unusable due to a malfunction of
the ICP’s'As channel. Also, no CRI MDL standard was analtyzed; see Deficiency
Report DR-93-033.

HLRF Hot Cell Blank (93-09774-R) -- Table 2-4a through 2-4b: The only analytes
detected above the MDL are Na and Ca, being about 5 and 0.5 pg/mb, respectively.
The RPDs for Na and Ca are very good, as would be expected for duplicate water
analyses. The Cd recoveries on analytical QC standards demonstrated consistently

high recoveries (nominally 112%); therefore, the reported Cd results are
presented for information only. Spikes added to the sample by SAL demonstrated
excellent recovery, ranging from 92% to 110%. It should be noted that only Part
A of the standard spiking solution was added to the HLRF Hot Cell Blank;
therefore, As and Se are not present.
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HLRF DIW (93-09804-R} -- Table 2-4c: There were no analytes detected abova the
MDL; therefore, the DIW used for the HLRF Hot Cell B8lank should not contribute
significantly to the Na and Ca concentrations observed in the Hot Cell Blank.

*

T-102 Field Blank (93-05874-R) -- Table 2-4d: The only analytes detected above
the MDL ‘are B, Ca, Na, and Si. The Ca and Na concentrations are similar to those
found in the HLRF Hot Cell Blank. The B and Si appear to be unique to the FField
Blank {i.e., relative to other water blanks analyzed). The RPDs for the analytes
above the MDL are excellent, which is typical for duplicate analyses of water
containing Tow analyte concentrations.
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Table 2-4a: 7T-102 HLRF Hot Cell Blank, Acidified

Praoject: SST {CP ANALYSIS REPORT Analyze Date: 09/02/93

Procedure: PHL-ALO-211 . ™™ Sample Aesults ** ’ ! File: nOQGZéSa

H&TE: JA [CP wWB73520 Report Page | of 2
Samp Logé: 93-09774rl 93-09774r2
1CP Run #: 25 ’ 7
Dil Fetr: 1.00 1.00

ce pit: | - "7 1.00 1.00 "rGalculated™™

|« ~=~Sample sle upl icate---——-->] J<-Blank->] oL HOL

Analyte _ ug/mi ug/ml, X0 ug/ml, ug/ml, %0 ug/ml ug/ml  ug/mL

Ag, o wuT O 0.010 0.1000

Al HO. _ Ho Ho Blank 0.060  0.5000

As XX X% Analyzed 0.980  0.3000

8 o R HO 0.020 0.2000

Ba HO Ho 0.010 9.1000

fa D O 0.005 0.0500

8i 1] 0] 0.500  5.0000

Ca 0.513 ) 0.508 0.050 ©.5000

Cd {0.003) T {0.007) 0.005 0.0500

Ce R ] ¢.100 1.0000

Co R i) 2.010  0.1000

Cr Ho _ 0.020  4.2000

Cu {0.015} R {0.015) 0.065 9.9500

Oy HO R N 0.050  0.5000

Eu = 40 0.200 2.0000

Fe (8.038) (0.039) 0.01¢  0.1000

Gd [T ] i 0.500  5.0000

K HO HO 1.000 1€.0000

La B 2 Eh] 9.050 0.5000

Li “ND R o 0.030 0.3000

Hg H R® 8 0.100  1.0000

Kn (0.028) {0.028) ¢.005 0.9500

Ho R ] 0.030  0,3000

Ha §5.212 5.183 0.080  0.3000

Hd 0.125) R {0.117) 0.050 0.5000

Ni 0.049) {0.048) ¢.030  0.3000

p (0.133} {0.140) 0.l0a 1.0000

Ph N - 0.063  0.5000

£d g R NO 0.300 3.0000

Rh N R ND 0.300 3.0000

Ru HD TR, o ¢.200 2.9000

Sh hiv) #0 @.050 0.5000

Se L ND g.100  1,0000

8§ (0.143) {0.145) ¢.080 0Q.8000

§n OO R o 1.000 10.0600

5r o Hp 9.005 0.9500

Te N 2% 8D 8.560  5.40c0

Th w g O 0.300  3.0000

T4 D HO 0.005  0.0500

mn O %. HO 0.800  5.0000

] ND O 2.000 20.0000

v Ko O 9.0t¢  0.100C

v Ho R ND 0.200  2.0000

Y nmoR HO 6.010 0.1000

In (0.050) = {0.058} ; : 0.020  0.2000

ir O Y Ho 0.010  0.1000

Hate: Yaluas reliable to 2 1/2 significant digits, "{ }™ resuits are <MOL but =>I0L.
Blank s reportaed in ug/g "equivalence” to indicate blank effect on sample.
The process "8lank” has not been subtracted from the “Sample & Ouplicate” resuits.
At 50-100 times the [OL, precision i3 estimated at +/-10% and accuracy at +/-15%.
"NG": Estimated Sample Detastion Limit (ug/ml} = [IBL in ug/ml) * (Dt} Fetr)
Potantial chemical/physical interferences if Sample Results >5X MOL and Percent 04 Ffarenca (%0) =>104.
=3MDL?" = Yes: Blank result: are above MOL ard require investigation for patential contaminatian.
"xx": Arsenic channal malfunction; results erratic and unusable.
Data, including callbration/GC, archived Fije ICP-325-405-1-09/02/93
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Table 2-4b: T-102 HLRF Hot Cell Blank, Acidified - QC Results

Projact: S5V . [CP AMALYSIS QgpoRT 03/02/93 1 Anal
Procedurs: fHL-ALQ-211 ETTQC Results T mi50293a ¢ F??eyz:d
HE&TE: JA ICP ¥873520 Report Page 1 of 2

Sam Legd »>»> 33-09774rd

iCP Run 1 »»» 28
21 Feir »e> 1.9
c? 011 »>> 1.00
L3 »| < >
Category Average PreSpk  Spike Spike+r Blk Spike PastSpk Post
Maiy:e 17 atzaz 202 57D Added Samle Sok  Centrol Spk ST0 Spike Spk
H uqlmL RP0 Flg  ug/fal ug/ml ug/™, fec Fig ug/mt. Rec Flg ug/mlL ug/mb Rec Flg
Ay 8 —- 50 0.492 0,455  93% 50
Al A u—— 250 2.4865 2.436 992 ' 250
As C b4 F+3 200
8 8§ - L Past spike performed
fa - —— -50 0.492 0.515 105% 5Q with 33-08755h
e C — 5 0.049 0.052 1063 5 fustan samples
ai ] - 500 4,921 . 5.114  1o4x 500
Ca A [+ 191§ S b4 500 4.921 5.555  loax 5Q0
Cd 8 — 25 0.248 6,273 1072 25
Ce B —— K0
Co - == 0.01d
Cr A e 50 0.492 0,528 107% . 50
Cu - —— {0.016]
Dy - ——— hD)
£y - -—— LUl
fa A ——- 3G 0,492 0.555 losx 5¢
Gd - - )] \
X 3 - - 160 9.342 10.300 11iX 1099
L2 [ -— hlr}
L ] — )
Hg A — X0
Hn A wa— ’ 10 9,098 0.135 109X 10
Ho ] ——— A
Ha A 5.1398 1= tcoa 9,842 14.380 982 1oco
Hd B - . (0.178)
i - 8 —— - 50 g.492 9,574 iars . 50
P A —— {0.174}
-] c — 500 4,921 5.3286 [(:74 5G0
Pd - e HO .
fh - —— ND
fu - ——— L.1!]
Sh c —— - fou] .
Se [ - {0.557} 500
M 8§ m——— 500 4,921 5.563  110% 7 560
Sn - -— i
Se B - 0
Te = - m
Th - ——— L]
Ti 8 — o ]
n c — . X
Y - ——— 1090 9.842 {10.800) 108X 1200
¥ - — 50 0.492 0.501 10Z% 50
N - - .1
Y - ——— LY
Zn - -—— (0.057) .
v Ir A ——— S0 0,492 0.504 [0 50
fHots: 1) VYalues refiable to 2 1/2 significant digits, °( )™ results are <HOL hut =»{0L.
2} At 50-100 times the [DL., pracision fs estimatsd at «/=10% and accuracy at +/-15X.
3) Where rasults are »[0L the “3%ank™ have Seen subtracted from the "Spike Cantroi™.
4{ Spike Fla (Hi Indicatas spike |3 outside the QC recavery critaria.
$)] 20% flag 1 RPD » 20% and both sampie and duplicate results SMOL,
8) If spike 13 ‘25! of sample concentration, %eg 11 not caleulatad as indicatad by the “n/fa”,
7] If sample or duplicaza resultas ara <HOL thert average [s not calculated {f.a., "w=s"),
8) “xx": Arsenic chamnel mzlfunction; results erratic and unusable.
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Table 2-4c: T-102 HLRF DIW, Acidified

Project: SST ' 1CP ANALYSIS REPORT Analyze Oate: 09/0
Procedure: PHL-ALQ-21) ** Sample Results ** alves FH::' moéﬂgégg
HETE: JA ICP WB73520 Report Page 1 of 1

Samp Log#: 93-(9804r1 93-03404r2
ICP Run #: 26 27
DIl Fetr: 1.00 1.00

ICP Of1: 1.00 1.00 **Calculatad™™

Smmmmmm e Sampla=—=-=-mnu > <aan fup)icate »| Average 20% oL HOL

Analyte ug/ml, ug/mL XD ug/mi ug/mt, X0 ug/ml RPO Flg ug/mL ug/ml,

Ag H W7 ND . — 0.01¢  0.1000

Al HD Ho - 0.060 0.5000

As x% XX xx . 0.080 0.80G0

6 m R o -— 0.020  0.2060

fa HD Ho ——— 9.0l 0.1000

fe KD o 4.005  0.0500

a4 D HD 0.500  5.0000

Ca o Hh| -—- 0.050  0.5000

Cd N wy hiv] == 0.005 0.0500

Ca o » o - 0.100 1.0000

Co o R Ho —— 0.010  ©.1000

Cr Ho HD ——— 0.020 0.2000

Cu (0.017) R o - 0.005 9,0500

Dy A HD a 0.050  0.3C00

Eu i ] ——- 0.200  2.0000

Fe {0.013) (0.014) -—- ¢.010  9.1000

Gd h| 7 hi - 0.500  5.0000

K (1.192) {1.040) - 1,000 10.0000

La W 2 -—— 0.050  0.3000

L HD HD -— 0.030  0.3000

Mg bl ;?: b - 0.100 1.0000

Hn {a.007) {0.007) - 0.005 0.0500

Ho 0 R HD -—- 0.030 0,3000

Ha 0 40 - 0.080 9.8000

Hd {0.190) % (0.200} - 9.050  0.5000

Hi HO A - 0.030 90.3000

p ND KO — ¢.100 1.0000

Pb ] b — 0.060 0.5000

pd HD % (0.377} - 0.30¢ 3.0000

Rh o K -— 0.300 3.0000

Ru N R D -— 0.200  2,0000

3b 0 HD —_— 9.05¢  0.5000

Se HO ——— 0.100 1.0000

Si (0.108) {0.117) -—— 0.080 0Q.8000

Sn R O -— 1.000 10.0000

sr 4 R HO -— 0.005 0.0500

Te Ry HD 0,300  5.0000

Th O R D 0.800 8,0000

Ti R D 0.005  0.0500

11 N R HD 0.500 5.0000

U D HO -— 2.000 20.04000

v HD Lh] ——— 9.010 0.1009

W n 2 HD - 0.200 2.0009

Y N 2 N - 0.01¢  0,1000

, In (0.119) & {0.118) - 0.020  0.2000

Ir H wTy } -— 0.010 0,1000

Hote: Values rellable to 2 1/2 stgnificant digits. “{ )" results are <MOL but =>{OL,

1}
2) 8lank is reportad in ug/g “equivalance” to indicate blank sffect on sample.
3} The precess “8lank™ has not been subtracted from the “Sample & OQuplicate” results.
4) At 50-100 times the [DL, precision is sstimated at +/-10% and accuracy at +/-15%.
S) "NO"; Estimated Sample Detection Limtt {ug/mt) = {(IDL tn ug/mL) 7 (Bil Fetr)
6) Potential chemicai/physical Intarferences |F Sample Rasults »5X MOL and Percent 9iffersnce (X0) >10%,
7] 20% Flag (*}: RPD > 20% and bath sample and dupiicata results >MOL.
8) "xx": Arsenic channel malfunction; results erratic and unusable,
Data, including calibraticn/QC, archived File [{P-325-405-H09/02/93
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Table 2-4d: T-102 Field Blank, Acidified
Project: SST ICP ANALYSIS REPORT Analyza Dats: 09
Procedure: PHL-ALO-211 -** Sample Results ** Y File: moéggégg
Samp Log#: 93-05874r1 93-05874r2
ICP Run #: 29 30
Dil Fetr: 1.00 . 1.00
ICP Dil: 1.00 - 1.00 **Calculated*™
[ CEEES S Samp] ge~=n-==-- 3| €mmmmaen Duplicate=—nm—wmm »|  Average 20% 6L MO
Analyte ug/mL ug/mb %D ug/mlL ug/mt. %0 ug/mL RPD Flg ug/mb. ug/mi,
Ag N Wl D -—- 0.010  0.1000
Al ND ND = 0.060 0.8000
As XX xx XX 0.080 0.8000
B 0.268 R Q.271 0.269 1% 0.020 0.2000
Ba ND ND === . 0.410  0.1000
fe ND hD] -== 0.005 0.0500
a8t HD NO —— 0.500  5.0000
Ca ¢.510 0.514 ¢.512 1% 0.050 0.5000
Cd NO WY ND -—— 0,005 0.0500
Ce ND R ND e 0.100 1.0000
Co N T2 his] --- 0.010 0.l000
Cr ND ND - 0.020 0.2000
Cu HD R ND -—— 0.005 0.Q500
Oy HD 1R, ND -—= 0.050 0.5000
Eu N ND —— 0.200 2.0000
Fe K0 ND - 0.010 0.1000
Gd B0 £ NO - 0.500 5.0000
K iy ND -——- 1.000 10.00400
La ND 2 ND ——— 0.050 0.5000
- Li ND R, ND -—— 0.030 0.3000
M ND 2 ND -— 0.100 1.0000
Mn {g.012) {0.012) ——— 0.605 0.0500
Mo ND ND -—- 0.030 0.3000
Na 2.277 2.286 2.282 ox 0.080 | 0.8000
Nd (0.170) £ (0.213) —— 0.050 ~ 9.5000
N Ni - ND -— 0.030 0.3000
P ND ND —_— 0.160 1.0000
. Phb ND ND e ¢.060 0.5000
Pd N R HD —oe 0.300  3.0000
Rh ND R h1H - 0.300 3.Q000
Ru N} R ND —-— 0.200 2.00600
Sk ND ND ——— 0.050 0.5000
Se )] D — 0.100 1.0000
Si 1.964 1.962 1.963 0% 0.080 0.8000
Sn LN 2 ND ——- 1.000 10.0000
5r N0 R ND - 0.005 0.0500
Te ND 2 ND -— 0.50¢  5.0000
Th 'ND 4 ND -— 0.800 8.0000
Ti ND ND . 6.005 0.0500
L ND % HD —~— 0.500 5.0000
U ND ND - 2.000 20.0000
v D L] -— 0.010 0.10400
W KD 2 N —_— , 0.200 2.0000
Y Nd Z N0 -— 0.010 0.1000
In (0.037) & (0.036) -— 0.020  0.2000
ir HD T HO -—- 0.010 0.1000
Nota:r 1) Values reltable to 2 1/2 significant digits. “{ )" results are <MDL but =>IDL.
2) Blank is reported in ug/q "equivalence” to indicate blank effect on sample.
3) The process "Blank" has not been subtracted from the “Sample & Ouplicate” rasults.
4} At 50-100 times the IDL, precision is estimated at +/~10% and accuracy at +/-15%.
5) “ND": Estimated Sample Datection Limit (ug/mL) = {IDL in ug/mL)} * (031 Fctr)
§) Potential chemicai/physical interferences if Sample Results >5% MOL and Percent 0ifference (%0} »10%.
7} 20% Flag {*): RPD > 20% and both sample and duplicate results >MOL.
* 8) "xx": Arsenic channel malfunction; resul%s erratic and unusabie.
) Data, including calibration/QC, archived File ICP-325-4G5-4-09/02/93
Ao 1025 [43 .
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‘ Ion Chromatographic Analysis Results: Table 2-5a through 2-5d

The IC analyses were performed on water leaches prepared from Core 55 composite
material and on "water blank" samples (i.e., T-102 Field Blank, HLRF Hot Cell
Blank, and HLRF DIW Blank)f The core composite samples were Teached following
procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples,"
and then analyzed for the anions fluoride, chloride, nitrite, nitrate, phosphate,
and sulfate following procedure PNL-ALO-212, "Determination of Inorganic Anions
by Ion Chromatography." - The water blanks were analyzed directly by procedure
PNL-ALO-212 after filtering. The water leaches were performed in the SAL and the
sample aliquots, along with the filtered water blanks, transferred to the
Inorganic Analysis Group for subsequent IC analyses. A1l IC analyses were
performed on a Dionex 45001 Ilon Chromatograph system and the lowest calibration
standard for each analyte is defined as the method detection Timit (MDL), the IDL
has been shown to be approximately 1/2 the MDL. A CRA MDL Standard was analyzed
and recovered all anions within the acceptance limit of 70% to 130%.

‘ Core 55 Composite (93-08755-G) -- Table 2-5a: Nitrite/nitrate comprise over 90%

of the anion concentration measured. For all anions, the RPD values were less
than 10%, indicating consistent aliquoting leaching and very good analytical

precision. The Spike Blank control demonstrated a consistently high recovery;
nominally 125% for all anions. Since other QC spikes (e.g., 93-08755-C4 and 93-
09774-Q4) were acceptable, the high recovery is atiributed to a small spiking
error and is not considered as indicative of a bias in the results.

T-102 Field Blank {93-05874-Q), HiRF Hot Cell Blank (93-09774-0). and HLRF DIW
"Blank" {93-09804-0) -- Tables 2-5b through 2-5d: None of the water blanks
contained any appreciable quantity of anions. The IC sample aliquot for the
" Field Blank duplicate measured nitrate at 4.4 ug/mL and appears to have been

contaminated since neither the sample nor spiked sample indicate comparable
nitrate levels; also, the ICP aliquot for cations shows no contamination. Since
the detected anion concentrations are less than 10xIDL, the RPDs have not been
calculated (with the exception of the Field Blank nitrate results). The matrix

‘ spike addition performed on the Hot Cell B8lank sample, recovered all anions
between 83% and 105%. '
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Analyte ALO Log # (1) Sumple® (2) Duplicate®® | RPDP (3) Blank®€ (4) Sample®® (5) Blank®*®
(pg/8) {48/8) (%) (u8/8) Spike (%Rec) | Spike (%Rec)
Tl Hg-Cvaa 93-08755-D 17 4.8 46 (0.01) n/a 102
Tl Cr(Vl) 93-08755-C 741 H5 1 <100 p 106 -
il pH 93-08755-M 9.8 9.8 0 7.5 - -
4T OH 93-08755-M ND ND n/a ND - -
J || CN 93-08755-G 39 44 13 ND 80 88
3| NEHgN 93-08755-C N ND nfu ND p 100 -
T Il TOC-Direct 93-08755-1 520 680 28 XX 60 & 106 -
T TOC-Leach 93-08755-C 650 660 2 80 - -
r T TIC-Direct 93-08755-F 2280 2660 15 | xx 86 & 117 -
ro | TIC-Leach 93-08755-C 3500 3410 3 ND p 111 -
™ | TCDirect 93-08755-J 2800 3350 18 X - -
- 7 TC-Leach 93-08755-C 4150 3980 4 80 p 102 -
< 7| Fluoride 93-08755-C 220 220 0 <40 04 130
‘7l Chleride 93-08755-C 300 300 0 <40 80 120
%[ i Nitrite 93-08755-C 8000 8000 0 <80 93 117
- J|| Nitrate 93-08755-C 34000 36000 6 <80 103 131
71| Phosphate 93-08755-C 1110 1150 4 <80 04 126
71 Sulfate 93-08755-C 1620 1520 6 <80 101 123
a) Results in () are <MDL but > =IDL. ND = Not Detected (i.e., <IDL). "<" Result = Less Than Stated MDL.
. b) RPD = "n/a" when either sample and/or duplicate are <MDL.
% ¢) "xx": Analysis not performed on sample; e.g., only one Blank, Sample Spike, and Blaok Spike analyzed per bateh,
) d} "nfa" Sample rcsu'lt >4X spiking l.cvel i ?reﬁx *p" indicates "post” spike result for Sample,
a1 ¢} *-* Mo Sample Spike or Blank Spike requir r pH, OH, Cr{VI), NH-N, or TOC.
o
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Analyte ALO Log # (1) Sample® (2) Duplicate®™ [ RPDP (3) Blank®* (4) Sample®® (5) Blank®®® 1
(ng/mL) (pg/mL) (%) {ng/mL) Spike (%Rec) | Spike (%Rec)
Tl pH 93-05774-P 8.4 85 1 xx - -
|l OH 93-09774-P ND ND nfa - - -
JF | oN 93-09774-P (0.011) (0.010) n/a - 124 x
4¥|| NHyN 93-09774-R ND ND nfa - p 90 -
T TOC-Direct 93-09774-P 3 ND nfa - 103 -
¢ TIC-Direct 93-09774-P ND ND nfa - 98 -
71| TC-Direct 93-09774-P 3 ND n/a - - -
¢¢ 71| Fluoride 93-09774-Q <0.25 <025 nfa - 102 -
o J Chloride 93-0974-Q 10 i1 n/a - 04 -
;"3 2T || Nitrite 93-09774-Q <03 <05 n/a . 83 e
Tl Nitrate 93-09774-Q 1.1 11 n/a -~ 105 -
T Phosphate 93-09774-Q <05 <05 n/a - 91 -
T Sulfate 93-09774-Q 19 18 nfa - 92 -
S~
‘? a) Resultsin () are <MDL but >=IDL. ND = Not Detected (i.e., <IDL}. “<" Result = Less Than Stated MDL.
A b) RPD = "n/a" when either sample and/or duplicate are <MDL.
= ¢) "xx": Anpalysis not performed on sample; e.g., only one Blank, Sample Spike, and Blank Spike analyzed per bu{ch
' d) "nfa*; Sample result >4X spiking level ::: Prefix "p” indicates "post” spike result for Sample.
¢) "-" No Sample Spike, Blank Spike, dnd/or Blank required lor pH, OH, NH;-N, CN, or TOC.
) Analysis performed on undistilled sample; see narrative.
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Analyte ALO Log # (1) Sample™ (2) Duplicate®® | RPD® (3) Blank®® (4) Samplet® (5) Blank®®*
(pg/8) (rg/e) (%) (pe/e) Spike (%Rec) | Spike (%Rec)
5|l pH 93-09804-P 7.9 79 0 xx - -
45|l OH 93-00804-P ND ND n/a -- - --
&7 || CN 93-09804-P ND Np! n/a s x xx
uyll NHy-N 93-09804-R ND ND nfa - p 90 -
|| TOC-Direct 93-09804-F 9 ND n/a - x -
re TIC-Direct 93-09804-P 3 nfa - %X -
T TC-Direct 93-09804-P 1 7 nfa -- - -
71| _Fluoride 93-09804-Q 0.5 03 nfa - x -

ro UT Chloride 93-09804-Q <025 <0.25 nfa - XX --

‘ﬁ || Nitrite 93-09804-Q <0.5 <0.5 nfa - XX -
Uy Nitrate 93-09804-Q <0.5 <03 n/a - pod -
|| Phosphate 93-00804-Q <0.5 <0.5 nfa - ps -

| Sulfate 93-09804-Q 09 0.8 n/a -- XX -

S~

h? a) Resultsin () are <MDL but >=IDL. ND = Not Detected (i.e.,, <IDL). "<" Result = Less Than Stated MDL,

ol b) RPD = "n/a" when ¢ither sample and/or duplicate are <MDL. A

N ¢) "xx" Analysis not performed on sample; e.g., oaly one Blank, Sample Spike, and Blank Spike analyzed per batch.

d) *afa* Sample result >4X spiking level i Prefix “p” indicates “post” spike result for Sample.
e} "~" No Sample Spike, Blank Spike, and/for Blank required for pH, OH,'NH;-N, CN, or TOC.
f) Analysis performed on undistilled sample; see narrative,
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¢) " No Sample Spike, Blank Spike, and/or Blank required for pH, OH, NH4-N, CN, or TOC,
f) Analysis performed on undistilled sample; see narrative.
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Analyte ALO Log # (1) Sample™ (2) Duplicate®® | RPD® (3) Blank™® (4) Samplct¥e (5) Blank®™®
{(ug/mL) (g/mL) (%) (tg/mL) Spike (%Rec) | Spike (%Rec)
Il pH 93-05874-P 85 8.5 0 xx - -
UT || OH 93-05874-1 ND ND nfa - -- -
w7 || CN 93-05874-P ND NDF u/a - 104 102
{7 | NHy-N 93-05874-R ND ND n/a - p 9 -
Il TOC-Direct 93-05874-P 11 11 nfa - XX -
7 || TIC-Direct 93-05874-P 6 4 nfa - XX -
7|l . TC-Direct 93-05874-P 18 15 n/a - - -
L) Fluoride 93-05874-Q <{.25 <025 n/a - XX -
n 7 Chloride 93-05874-Q 03 0.8 n/a = xx -
'm e\ Nitrite 93-05874-Q <05 09 nfa - XX -
3 || Nitrate 93-05874-Q 0.7 44 145 - xx -
Phosphate 93-05874-Q <0.5 0.7 nfa -- o -
Il Sulfate 93-05874-Q 0.7 0.9 n/a - XX -
$ a) Results in () are <MDL but >=IDL. ND = Not Detected (ie., <IDL). “<" Result = Less Than Stated MDL.
y b) RPD = "n/af" when cifhcr sample and/or duplicate are <MDL. o )
9\ ¢) “xx"t Analysis not performed on sample; €L, only one B.lzmk, Sample SPlkC, and Blank Spike analyzed per batch.
Co - d} "nfa"; Sample result >4X spiking level 2 Prefix “p" indicates "post” spike result for Sample.
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Mercury by Cold Vapor Atomic Absorption Results: Table 2-5a

The Caore 55 samples were digested and then analyzed by cold vapor atomic
abﬁorption (CVAA) for mercury following a modification of procedure PNL-ALO-213,
"Mercury in Water, Solids, and Sludges by Manual Cold Vapor Technique.® The
modification has been documented by an instruction worksheet to the SAL operation
and the Inorganic Analysis Group and changes the sample size, digestion volume,
and heating method (i.e., from water bath to aluminum heating block). AIl core
and QC sample digestians were performed in the SAL and the digestates transferred
to the Inorganic Analysis Group for subsequent CVAA analysis.” Since only Timited
quantities of samples can be digested within the SAL at one time, the instrument
calibration standards and calibration verification standards were digested by the
Inorganic Analysis Group outside the SAL. This deviation is noi expected to
adversely affect the reported results since the independent QC samples digested
in the SAL verify the preparation and calibration. Analytical results in
Appendix D6 represent analysis of all the samples on two separate days; only the
result from the August 25; 1993 run which contain a valid blank spike analysis
are reported in the summary table. Also, it should be noted that no CRA MDL
check standard has been analyzed; see Deficiency Report DR-93-033.

The RPD for the sample and duplicate of 46% (considerably outside the 20%
target criteria) indicates significant sample inhomogeneity {with respect fo Hg)
within the composite. A%t 5-8 ug/g, the mercury concentration is moderately high;
however, neaf]y all the mercury has to be TCLP leachable for the core material
to be classified as toxic based on the mercury concentration. The Spike Blank
"control" was recaovered at 102%, indicating that the preparation and analysis
operations were good. The spiked sample recovery was not recoverable since the
concentration of the mercury in the samples was significantly higher than the
spiking level. Assuming a sample weight of approximately 0.5 g, the IDL and MDL
are 0.002 pug/q and 0.02 ug/g, respectively.

2-26 I
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Chromium (VI) Results: Table 2-5a

The Chromium (VI) analyses were performed on water leaches prepared from
Core 55 composite material. The core composite samples were leached following
procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples,"
and then analyzed following procedure PNL-ALO-227, "Determination of Cr(VI) in
Aqueous Samples." .- The water leaches were conducted in the SAL and sample
aliquots then transferred to the Inorganic Analysis Group for subsequent Cr(VI)
analysis. Other than the analysis of duplicates and a blank, no other QC (e.q.,
leach spikes) was performed. However, a post-leach analytical spike was
recovered at 106%, indicating-that Cr{VI) is compatible with the leachate. At
1%, the RPD for the sample and duplicate is very good. The total Cr analysis by
ICP (Table 2-3a) is in excellent agreement with the measured Cr{V¥I); with the Cr
by ICP being about 770 ug/g and the Cr(VI) being about 740 ug/g. The MDL for the
method is2 pg Cr; this results in a reported MDL of 100 ug/g for the sample size
and leach volume used. It should be noted that the analysis protocol established
by the QAPjP was not followed; this is documented in Deficiency Report DR-93-041.
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OH" and pH Results: Table 2-5a through 2-5d

The pH and OH analyses were performed on water leaches (1:5,'samp1e to
water) prepared from Core 55 composite material and on "water blank" samples
{i.e., T-102 Field Blank, HLRF Hot Cell Blank, and HLRF DIW Blank). The pH was
determined following procedure PNL-ALO-225, "Measurement of pH in Aqueous
SoTution" and the OH was analyzed following prbcedure PNL-ALO-228,
"Determination of Hydroxyl (OH™) and Alkalinity of Solutions, Leachates, and
Supernates." The water leaches were conducted in the SAL and aliquots then
transferred to the Inorganic-Analysis Group for subsequent ISE ammonia analysis.
Other than the analysis of duplicates and a blank {for the core composite), no
other sample QC Wwas performed. Based solely on the pH values, OH™ 1is not
expected to be present in titratable concentrations in either the core composite
leachates or the water blanks. As expected, no OH  was found in any of the
samples analyzed. For the core composite it is estimated that the MDL is about

90 ug/g.
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Cvanide Results: Table 2-5a through 2-5d

The Total CN analyses were performed "directly" on the Core 5% composite
material as well as on "water blanks" (i.e., T-102 Field Blank, HLRF Hot Cell
Blank; and HLRF DIW Blank). The core composite samples were distilled following
procedure PNL-ALO-285, “"Total Cyanide by Remote Microdistillation and
Argentometric Titration"; however, since high CN was not expected, the
pretreatment steps (i.e., predissolution in EDTA and ethylenediamine) were
omitted and the distillate was measured colorimetrically using a Lachat
Autoanalyzer following the manufacturer’s CN procedure. The distillations of the
core composite samples were performed in the SAL and sample aliquots, along with
the water blanks (stabilized with NaOH), then transferred to the Inorganic
Analysis Group for subsequent CN colorimetric determination. The water blank
samples were analyzed both with and without distillation; and after distillation
with all analytical operations were performed by the Inorganic Analysis Group.
Two CRA MDL level standards, 0.010 pg/mL and 0.025 pg/ml, were analyzed and
recovered at 92% and 87%, respectively.

Core 55 Composite (93-08755-G) -- Table 2-Sa: The RPD for the core composites
is acceptable at 13%, indicating reasonable sample homogeneity. Also, both the
spiked sample and the spiked blank recovered within acceptance limits. The Total

CN MDL for solids has been established at 0.9 ug/g.

T-102 Field Blank {93-05874-P}, HLRF Hot Cell Blank {93-09774-P), and HLRF DIW
"Blank" (93-09804-P) -- Tables 2-5b through 2-5d: The water blank samples were
ariginally analyzed without distillation, dus to a misunderstanding during the
transfer qf the samples from the SAL to the Inorganic Analysis Group. Additional

samples were obtained from the IC aliquots, distilled, and analyzed for CN.
There was insufficient sample to perform both duplicate analyses and sample spike
and spiking was chosen over duplicate analysis. However, all CN results, both
distitled and undistiiled, produced the same results. The spike recovery for the
HLRF Hot Cell Blank was 124% which is s1ightly outside the acceptance limit. The
uncertainty of the Hot Cell Blank result (which is less than the MDL) and the
stightly low recoveries demonstrated by the CRA MBDL standard, may contribute to
the failure. The Total CN MDL for solutions has been established at 17 pg/mlL.
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Ammonia ISE Results: Table 2-5a through 2-5d

The Ammonia analyses were performed on water Teaches prepared from Core 55
composite material and on "water blank" samples (i.e., T-102 Field blank, HLRF
Hot Cell Blank, and HLRF DIW Blank). The core composite samples were leached
following procedure PNL-ALO-103, "Water Leach of STudges, Soils, and Other Solid
Samples,” and then analyzed following procedure PNL-ALO-226, "Ammonia (Nitrogen)
in Aqueous Samples." It should be noted that no distillation procedure is
performed on the samples and the Ion Specific Electrode (ISE) analysis is
performed directly on the leachates. Also, ammonia is reported as pg/g nitrogen
(i.e., NH;-N), not pg/g ammonia. :

The water leaches were conducted in the SAL, stabilized with H,SO,, and
sample aliquots then transferred to the Inorganic Analysis Group for subsequent
ISE ammonia analysis. Other than the analysis of duplicates and a blank (for the
core composite), no other sample QC was performed. Aithough a matrix spike (to
be added during Teaching) is required, no matrix spike was processed; see
Deficiency Report DR-93-033. Hawever, post spikes were performed on each sample
to evaluate potential matrix effects. :

No ammonia was detected in the core composite samples or in any of the
water blanks, except for 93-08755-C1 which measured ammonia above the IDL but
Tower than the MDL. Since no results were above the'MDL, no RPDs have been
calculated. For the water blanks, the IDL and MDL are 0.05 pg/mb and 0.5 pg/mL,
respectively. Assuming a 100x leaching ratie, the IDL and MOL for the compasite
samples are 5 pg/g and 50 ug/g, respectively. The analytical post spike for all
composite samples and water blanks recovered within the range of 90-100%.
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TOC/TIC/TC Results: Table 2-5a through 2-5d

The TOC/TIC/TC analyses were performed on water leaches prepared from Core
55 composite material as well as "directly" on the composite material. Also,
included are "direct" TOC/TIt/TC results from the T-102 Field Blank, HLRF Hot
Cell Blank, and HLRF DIW Blank. The core composite samples were leached
following procedure PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid
Samples," and then analyzed following procedure PNL-ALO-382, "Solution Analysis:
Carbon." Direct TOC/TIC/TC analyses on core composites and the Field, Hot Cell,
and DIW blanks were performed following procedure PNL-ALO-381, "Determination of
TC, TOC, and TIC in Radioactive Liquids, Soils, and Sludges by Hot Persulfate
Method."

The water leaches were performed in the SAL and sample aliquots then
transferred to the Inorganic Analysis Group for subseqhent TOC/TIC/TC solution
analysis. Other than the analysis of dupiicates and a blank, no other sample QC
was performed. Although a matrix spike (to be ‘added during leaching) is
required, no matrix spike was processed (see Deficiency Report DR-93-033).

However, post spiking was performed to evaluate matrix interferences. The hot
persulfate TOC/TIC/TC analyses were performed entirely in the SAL and include
sample matrix spikes as well as the sample, duplicate, and blank.

"Water Leach" Analysis:

The:RPD for the'TOC, TIC, and TC for the core composites is quite goad,
indicating reasonable sample homogeneity. No sample spiking was performed at the
time of leaching; however, post-Teach analytical spike recoveries for organic
carbon (potassium acid phthalate analyzed as TC) and inorganic carbon (sodium
‘carbonate analyzed as TIC) ranged from 102% to 111%. An MDL of 50 ug/g has been
established for TC and TIC; the MDL is based on the standard deviation of the
system blanks and assumes a 100x Yeaching ratio. It should be noted that the
core composite TOC results for the water leach analysis.are slightly higher than
those obtained from the direct hot persulfate oxidation analysis; this condition
is atypical and can not be explained.
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"Direct" Analysis:

The core composite RPD for TC, TOC and TIC is marginal, indicating some
level of sampie heterogeneity. Recovery of sample spikes for inorganic carbon
(calcium carbonate analyzed as TIC) and organic carbon {glucose analyzed as T0C)
were very good for a repeated spike analysis; being 117% and 106%, respectively.
In contrast to other reported inorganic results, the "direct" hot persulfate
oxidation TOC/TIC procedure requires that the reported results be corrected for
the "system" blank levels as well as the "system" check standard recoveries.
Therefore, all samples have been corrected for both the system blank and system
check standard recoveries (which ranged from 92% to 98% for TIC and 91% to 95%
for TOC). The carbon results for the direct analysis appear to be about 25%
lower than those from the water leach. Since the direct analysis is considered
to provide a "total" analysis for carbon, the higher results from the water
leaches can not be explained.

) _ The Field Blank, Hot Cell Blank and the DIW Blank TOC/TIC/TC analyses were
all very Tow; typically measuring carbon at 1.5 to 2 times the "system" blank

levels. At this Tevel, the carbon results for all blanks "is considered
equivalent and the RPDs, not being meaningful for results at these
concentrations, have not been calculated. The matrix spike analysis performed

on the Field Bliank recovered well at 98% for TIC and 103% for TOC.

An MDL based on the standard deviation of the system blank is used for
reporting purposes and is a deviation from the QAPjP {see Deficiency Report DR-
93-033. For the hot persuylfate method the MDL=IDL and all resuits Tess than MOL
are reported as ND. The estimated MDL for TOC, assumid@ samples sizas of 0.2 g
for solids and 5 mL for liquids, is 80 upg/g and 3.2 ug/ml, respectively. The
comparable TIC MDLs are 45 pg/g and 1.8 ug/mlL.
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SECTION 3

RADIOCHEMISTRY
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A full suite of radiochemical analyses were performed on water leach and
KOH fusjon samples of the Core 55 Composite prepared by the SAL. In additian,
gamma energy analyses, total beta and total alpha analyses were performed an the
T-102 Field Blank, HLRF Hot-Cell Blank and HLRF Ueionized Water (DIW). Gamma
energy analysis was performed on a fusion prep of the water Jeach residue.
Duplicate samples and blanks were analyzed as spacified in the Test Instructions.
Results are based on wet weight of the sample. The factars used to correct
individual sample results for analyst yield are historical averages for standards
run by the responsible analyst. These are kept in the analyst standards folder.
This standard is a reagent spike processed similarly to the sample after
preparation by the SAL. Reagent Blank resulis are based on a theoretical sample
of the same size taken to a volume, which is typical of the samples, and
indicates contamination that may have occurred after preparation by the SAL.
Method blanks are prepared in the SAL and are based on the average weight of the
samples prepared at that time and thersfore indicate contamination that occurred
either in sample preparation and/or the analysis.

Matrix effects were avaluated by analyzing past digastion spikes. A post
digestion spike consists of an aliquot of a regular sample, after preparation in
the SAL, to which a known quantity of the analyte is added. Spike recovery is
based on the analyzed djfference between the spiked and unspiked aliquofs of the
sample. Spike recoveries ranged from 85% te 103% for all samples.

The total alpha, total beta, and individual radionuclides for the core
camposite, water leach, water leach residue and blanks are summarized in Tables
3-1 through 3-6. The data are listed by ACL number; the sample preparatian
methed and type of sample (i.e., sample, duplicate, matrix spikes, or blank) is
also given.

Ganma Energy Analysis -- Table 3-1: Gamma energy analyses of duplicate samples
of the core composite prepared by caustic fusion agree quite well; the RPD for
137¢s activities is 5% for the Core 55 Composite and 15% for the residue from the
Teached solids. The RPDs for '**fu, ***Fu and ?*'Am exceed the required 20% Timits
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for both the water leach (93-08755-Cl and €2) and the fusion of residual solids
(FRS) of the water leach samples {93-08755-CH1 and CH2). These differences may
be due’to the poor water Teachability of Eu from these samples, as discussad
Tater. The RPD far %%Co for the FRS samples is also high; however, the blank
indicated significant %o contamination from the hot cells.

The gamma analysis of the fusion of the residual solids from the water
Teach indicated that most of the europium (about 52%) and americium {about 84%)
as well as part of the cesium (about 14%) was not leached by the water and
remained in the residue. This is consistent with the comparison of the water
Teach and the fusion of the Core 55 composite which also indicates that the water
leach is rather inaffective at leaching these jsotopes. The sum of the cesium
activities in the water leach and the fusion of the residual solids is about the
same as the fusion of the composite; Thowever, the sums for europium and
americium are much lower, possibly indicating sample inhomogeneities.

Uranjum Analvsis -- Table 3-2: Total uranium concentrations were measured in the
fusion composite samples using laser fluorimetry. The RPD between the sample and

duplicate is 8%, which is within the 10% measurement uncertainty.

Isotopic Analysis -- Table 3-3: Thermal ionization mass spectrometry was used
to determine the presence of all isotopes of uranium. Because of the Tow
plutonium content of these samples, plutonium isotopic composition by mass
spectrometry was not possible. However, isctopic information is available from
Alpha Energy Analysis of the separated plutonium.

Total Alpha, Pu. Am/Cm, and Np Analysis -- Table 3-4: Total alpha, Pu, Am/Cm,
and Np analyses were performed on XOH fusions of the core composite. Total alpha
was alse measured on the Water Leach, field Blank, Hot-Cell Blanks and Hot-Cell
DIW. The total alpha activity was determined by drying a small aiiquot on a
counting plate and counting. The Pu, Am/Cm, and Np fractions werse saparated by
jon exchange and/or selvent extraction procedures and similarly counted, The

sample preparation blank results were two to four orders of magnitude Tower than
the samples indicating 1ittle contamination of samples. The tetal alpha results
agree reasonably well with the sum of the individual alpha emitting nuclides with
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the total alpha being slightly lower {25%) than the sum. This difference is most
likely due to alpha absorption by the sample residue on the alpha counting mount,
as indicated by the post digestion spike recavery of only 85%. The plutonium
analyses are reported as total alpha Pu and since the Pu concentration of the
samples was too Tow for isotopic determination by Mass Spectrometry, %249y angd
#%u from Alpha Energy Analysis of the separated Pu are alsa reported.
Agreement of duplicates for the alpha emitters is generally within the stated
statistical uncertainties. The americium alpha results alsc agres with the
americium activitias determined by gamma energy analysis. The alpha activity of
the Field Blank and HLRF DIW are below the minimum detectable activity (MDA).
The HLRF Hot-Cell Blanks are more than two orders of magnitude above the MDA.
Post Digestion Spike recoveries ranged from 85% for the total alpha on the fused
samples to 103% on the total alpha on the water Teach.

Total Beta, °%sr. and %7c Analysis -- Table 3-5: Total Beta analyses were
performed on the KOH fusion, Water Leach, Field Blank, Hot-Cell Blank and Hot-
Cell DI¥. Only the KOH fusion was analyzed for *°Sr and ®Tc. Total beta values
are determined by drying a small aliquot of each solution and caunting in a beta

proportional counter. **Tc and *°Sr were also measured by beta counting after
separation of each fraction by ion exchange and/or selvent extraction. The

duplicate agreement is good; the largest RPD is 15% for strontium. The
preparation blank activities are orders of magnitude balow thoses of the samples.
Tatal beta activities are in good agreement with the sum of the individual beta
emitters analyzed. Total beta activities are calculated assuming beta counter
efficiencies for ¥Sr + %Y in equilibrium. Very low activities of **Tc were
getectabie. A small amount of beta activity was detected in the Fiald Blanks and .
the HLRF Hot-Cell Blank activity is aTmost four orders of magnitude above that
of the HLRF DIW.

Tritium Analysis -~ Table 3-5: The analysis af the tritium blanks shows possible
gross contamination of the core composite sampTes during preparation in the het
cell. This has been a recurring problem due to high residual tritium levels in
the SAL. Duplicate analyses do not agree very well (RPD of 24%); howaver, the
disagreement could be caused by varying contamination during sample leaching in
the SAL. In addition thera was some high aenergy beta residual in the tritium
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distillate which was not removed with a second distillation. However, analysis .
of the beta spectra indicated no significant contribution to the tritium
activity. Because of this problem, the estimated uncertainties of these results

were increased by 10%.

Carbon-14 Analysis ~-- Table 3-6: These Analysses were parformed in a single
batch. The QC acceptance criteria require_that two out of three blanks to be
Tess than 40 cpm. A1l three blanks met this requirement. The target for system
standards recovery is for two out of thres to be >80% and <110%. A1l three met
this requiremant. The target for matrix spikes, as per procedure PNL-AL0O-482,
"Determination of Carbon-14 in Radigactive Liquids, Soils and Sludges,” is >75%
and <125% recovery. The measured matrix spike result of 76% just met this
requirement. The RPO for the sample and and duplicate was good at 10%. The
estimated method precision and accuracy is x10% and *15%, respectively.

3-5
!/ 4- 65 CONNSS




9-¢

99 - #/

350Ul

"ll'ihh-—’

Sample ID

T-102 Field Blank

93-05874-R1
93-05874-R2
93-05874-R5

DA/smp
DA/dup
Da/pds

<2.4E-0%
<2.6E-05

T-102 HLRF Hot Cell Blank

93-09774-R1
93-09774-R2
RPD

DA/ smp
DA/dup

T-102 HLRF DIW Blank

93-09804-R1
93-09804-R2

DA/ smp
DA/dup

Core S5 Composite

93-08755~H1
93-08755-H2
RPD

93-08755-H3
93-08755-H4

93-08755-C1
93-08755-C2
RPD

93-08755-C3
93-08755-C4

93-06755-CHL
93-08755-CH2
RPD

93-08755-CH3

DA = direct acidified, P = fusion, W ~ water

F/smp
F/dup

F/blk
F/pds

H/smp
W/dup

®/blk
W/pds

<2.5E-05
<2 .2E-05

<3.9E-05
<4.6E-05

<1.6E-02

<l,.5E-02

<6.3E-03

<2.5E-03

T <l.6E-03

<2.7E-03

FRS/smp <%.58-03
FRS/dup <9.6E-03

FRS/blk <1.3E-02

Co(60)
uci/g

<2,.2E-06
<2,2E-06
96%

<2.7E-06
<1l.8E-06

<3,7E-06
<3.3E-06

2.88E~02
2.68E-02
1%
<1.2E-03
100%

B.52E-04
<4 ,6E-04

<2,2E-04
99%

v 1.62E-02

3.46E-02
72%

2.31E-01

/- % Ru{103)
error uCi/g

<6.0E-05
NA

<3.7E-04
<3.9E-04

<1l.6E-04
<2.2E-04

5 <8.8E-01
6 <8.8E-01
<4 .4E-02

13 <3.7E-01
<3.8E-01
<9.4E-03

7 <4.1E-01
5 <3.8E-01,

3 <1l.9E-01

"II'\wuﬂ’

GEA Results

Ru (106}
uci/g

<1.8E-0%5
<1.6E-05

<7,3E-05
<7.3E-08

<2,6E-05
<4.7EB-05

<1,.6E-01
<1,5E-01
<1l.1E-02
<5.5B-02
<5.5E-02
<1.7E-03
<7.2E-02
<6.7B-02

<3.4E-02

£3({134)
uCi/g

<1.7E-06
<1,9E-06

<6.4E-06
<6.1E-08

<2.2E-06
<2,2E-06

<1.3E-02
<1.2E-02
<9.0E-04
<4.4E-03
<4.4E-03
<l.,3E-04
<6.4E-03
«5.,7E-03

<3,3E-03

Cs{137)
uCi/g

<5.6E-06
5.55E-086

2.82E-03
2.88E-03
2%

<3.9E-06
<8.4E~-06

3.27E+0L

3.10E+01
5%

1.10E-02

[

.63E+01
2.65E+01
1%
7.53E-04

1.74E+00

4.09E+00
15%

8.71E-01

leach, FRS = fusion of residual solids from water leach

smp = sample, dup - duplicate, blk = mechods blank, pds = postc digescion spike, HA = data nor available

40

Ce(1l44}
uli/fg

<1.5E-05
<1.4E-05

<5.6E-05
<5.8E-05

<1.8E-08
<2,.2E-05

<1.3E-01
<l.3E-01
<7.7E-03
<4,1E=-02
<4,2E-02

<1,4E-03

I
<6,7E~02
<5.8E-02

«2.1E-02
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T-102 Fleld 3lank

93-05874-81 Dafemp
93-05674-R3  DaSdap
93-056'14-85 Drfpds

T-.02 HIAP Hot Cell
23-837T74-R1  DASs1p
93-09774-k2  CA/dup
RpD

T-102 HLRF DIR
91-038045-R:  DR/S&p
33-09824-R2  DASdup

Core 535 Composite

93-08755-111 F/sxp
93-25758-12  Fidup
RPD

4931-D8755-E}  E/biK
9)-0455-(14  Ffpds
93-08755-0t Wiamg
§3-GH755-C2  Widup
RED

93-08755-C)  W/bLk
93-06795-C4  ¥/pds

<3},732-06
<}, ZH-06

Blank
6.71E-35
7.326-23

%

<d,9E-D&
<l._ k-05

«9.02-03
<B.08~-03
«3.3K-03
44, 4E~Da
<1,28~21

<7.a8-04

§)-0y1585-CN1 FRSfsmy <5.6E-01
§31-097153-CH2 YRS/dup <6.L£E-02

RFD

93-08785-Cll) FRS/b1k <4.31E-0Y

Eu{ls4}
uCi/g

<S.18-05
<) _CE- 0§

1.L5E-04
1.2DE-04
ax

<7.02-06
<B.TE-D&

1.978-01
1.B2E-G1
3%
<Z.7E02

J 1.868-03

1.2CH-02
413

<3.4%-04

T 1.90B-3L

1.528-31
a2t

<5.6E-02

+/- &
&xrTor

[ ]
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GEA Results

Bu (159}
ull/y

<4.16-26
<4.1E-06

4.66E-05
4.034-05
15%

<4.3B-06
<5, 43-U6

5.574-01
5.23H-03
Sk
<1,2B-Ca

Ji.ae-02

1.38E-02
a7

<4.lB-04

T2.158-01

1.655-02
6%

<5.85-03

/- %
error

15
g

Thi228)
uCisg

<}.1E-0€
NA

<l.3B-0%
<1l.4E-05

<3 .EH~-06
<b .54~ 04

<1.1E-D2
<3, At~ 22
<1.7E-D1
<1, 15-02
<1.1B~01
<3.AE-UY
<l.41E8-02
<l.2E-02

<5.7E-0)

An (241}
uCify

<2.0R-08
<1.9E-96

<1.3B8-25
<l.38-25

<2.98-06
<} .2E~08

2.11E-01

2.46E-QL
5%

<L.lE-03

I 6.5TH-03

L.44H-02
15

<2,08-04

8.298-92

1.318-02
L3%

1.036-31

Dh = dirsce avidified, F = fuaion, W =« waler l=ach, FRS = fuslon of residual sollds Erom water leach
6wp = aanple, dup = duplicate, blk - merhods plack, pda ~ post digescion uplice, NA = dara not avallakle
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Uranium Isbtopic Analysis Results

Sample ID = u-234 U-235 u-236 U-238 —
........................................................... >
Core 55 Composite o
93-08755-HL F/smp 0.006 0.689 0.013 99.292 D
93-08755-H2 F/dup 0.005 ¢.706 0.013 59.276 "
i

IR}

53-08755-H3 F/blk
$3-08755-He F/pds

Sample ID hd Pu-238 Pu-239 Pu-240 Pu-241 Fu-242 Ti
..................................................................... bt
Core 55 Composite S
93-08755-H1  F/amp Pu concentracion too low for Mass Spec analyais. .
93-08755-H2  F/dup S
93-08755-H3  F/blk . P > E
93-08755-46 F/pds lwrd T
~ Im 3
F » fusion, smp = sample, dup = duplicate, blk = methods blank, pds = post digescion spike = = 0
[ = R
: 5 2
O —t § §
=
g <
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17
g -
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N Alpha Analysis Resulta

Tot Alpha +/- % Alpha Pu +/- % Pu-239/240 +/- % Pu-238 +/- % Am~241 +f- % Np-237 +/- %
Sample ID * uCi/g erroy T TTuCi/g erroxr uCi/fg error uCi/g error uCi/g error uCi/g error

T-102 Field Blank
93-05874-R1 ' Dhfamp § <9E-07
93-05874-R2 DA/dup <9E-07
93-05874-R5 DA/pds 98%

HLRF Hot Cell Blank

$3-09774-R1 DA/fsmp J 1.08E-08 11
83-09774-R2 DA/dup 1.30E-05 1o
RED 18%

v-t slqel

93-09774-R5 DB /pds 9.90E+01 —
]
—
HLRF DIW o
93.-09804-R1 Dh/smp Y <SE-07 [ ¢ )
93-09804-R2 Di/dup <TE-07 o
=)
Core 55 Compasite o
w 93-08755-C1 W/smp JT5.82E-03 9 o
' 93-08755-C2 W/dup 6,60E-03 8 o
= RED 13% -
93-08755-C3 W/blk <TE-05 =
93-08755-Ca W/pds a47% ‘EJ
: o
93-08755-H1 F/smp ¥ 2.27E-01 5 J6.59E-02 15 .Ts.ssa—ez 13 .76.305:-03 15 J 2.24E-01 9 J-S.BSE-OAI 16 ﬂ’
*~-  93-08755-H2 F/dup 2.30E-01 5 §.64E-02 15 5.10E-02 14 5.38E-03 2} 2.69E-01 9 4.40E-0¢4 20 =y
:Q RPD 1% 16% 16% 16% 10% 36% E
1 93-08755-H3 F/blk <3E-04 1.50E-04 &4 <4E-04 | <1E-04 —
931-08755-H6 F/pda B5% 91% 104% 97% :g
\I STANDARD 959% e
BLANK 1.60E-03 35 4]
(o) -
> = ®
DA = direct acidified, W = water leach, F = fusion - o 2
smp = sample, dup = duplicace, blk =~ methods blank, pds ~ post digestion spike O 10 ;:
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Alpha Analysis Resgults

et

Cm-243+244 +/- %

Sample ID * uCi/g errox
....................... emmmrmm——— - —
Core 55 Compositce g'
93-08755-H1 F/sap ‘7.1.403-03 33 ;
53-08755~H2 F/fdup 1.10B-03 42
RBbD 24% s
93-08755-H3  F/blk -
93-08755-H6 F/pds .
_i
¥ = fusion ,.'...
smp - sample, dup = duplicate, blk = methods blank, pds = post digestion spike 8
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Sample ID

T-102 Field Blank

93-05874-R1
53-05674-R2
RED

93-05874-RS

DA/smp
DA/dup

ba/pds

HLRF Hot Cell Blank

93-09774-R1
93-09774-R2
RED

93-09774-R5

HLRF DIW
$3-09804-R1
23-094804-R2

DA/ smp
DA/dup

DA/pds

DA/ smp
DA/dup

Core 55 Compaosite

93-08755-C1
93-08755-C2
RPD

$3-08755-C3
$93-08755-C6

93-08755-M1
93-08755-H2
RPD

53-08755-H3
93-08755-H6

W/smp
W/dup

W/blk
H/pds

F/amp
F/dup

F/blk
¥/pds

Tot Beta
uCi/g

3 1.05E-05

1.23E-05
16%
95%

T 4.41E-02
4.42E-02
o%
91%

T 5.40E-08
<5E-06

T 3.95E+01

3.53E+0L
11%

4.69E-02
95%

F 4.90E+02

4.87E+02
1%

1.19E-02
92%

+/- %
erroxr

33
239

60

Beta Analysis Results

Sr-50 +/- %
T ucifg error

J 2.56E+02 7

2.20E+02
15%
<3E-02
92%

[--]

DA = direct acidified, W = water leach, F = fusion
smp = sample, dup = duplicate, blk = methods blank, pds = post digescion spike

Tc-99 +/- %
uCi/g error

1.70E-02 13
1.8B8E-02 12

10%

<2E~03

101%
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Liquid Scintillacion Counting Analysis Results
3

C-14 /- % H-3 +/- %
Sample ID " uCt/g error uci/g error
Core 55 Composite - oot
53-08755-C1 W/3mp 4.3E-02 15 7.94E-03 14
93-08755-C2 W/ dup 4.4E-02 15 £.25E~02 15
RFD 10% 24%
93-08755-C3 H/blk 1.5E-02 15 1.71E-03 15
93-08755-C6 W/pds 89%
STANDARD 945
BLANK REAGENT 6.60E-05 43

H = water leach

@&

smp = sample, dup = duplicate, blk = methods blank, spk = matrix spike, pds - post digestion spike
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T-102 Cores 55 and 56 Data Validation

Validation of the Tank 241-T-102, Cores 55 and 56 data package was performed
to the requirements provided in Sections 2.0-2.4, of WHC-CM-5-3, Rev. 0. The
overriding QA document was Appendix D of WHC-SD-PLN-047, Rev. 1. The report
forms listed in the WHC-CM-5-3 manual section 2.0 and 2.4 were not used for
this report. Instead, this report has been_written to provide the data user a
narrative that incorporates all the required aspects that would be included on
the validation forms. The sample analyses were performed by the Pacific
Northwest Laboratory (PNL) 325 Analytical Chemistry Laboratory (ACL) staff.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the Single Shell Tank
(SST) characterization project. This was accomplished through a detailed
examination of the data package to recreate the analytical process and verify
that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked for correct submission of required
deliverables, correct data transcriptions from the raw data to the data
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data for each Sample Data Group (SDG) is provided on
the Data Assessment Summary Form as required by WHC-CM-5-3.

Data Assessment Summary Tables

Data Assessment Summary Tables are contained both at the end of this
narrative, and individually in each appropriate section of analysis
validation. The Summary Tables present the data qualifiers and sub-qualifiers
assigned to all analytical results and include all properties and analytes
reported for the segments, cores, composites and drainable Tiquids. The .
analytical results included on the Summary Tables are taken from the raw data
sheets and are presented in a more condensed form than in the Sample Data
Summary. The Summary Tables include specific qualification categories and
present a concise package of all data validation results.

Each table identifies the type of analysis, the composite or segment analyzed,
the unique sample ID, and the type of digestion, if appropriate. The analyte
or property and the corresponding results are listed in the first two columns.
If the sample results are below the instrument detection 1imit (IDL), a "less
than" symbol followed by the IDL is reported. When sample results have been
qualified as unreliable, an "R" is placed after the value in the results
column to provide a quick reference to unreliable data.

The numbered qualifier columns at the top of the page provide a more
comprehensive presentation of the assessments made to each sample result.

Each numbered column corresponds to a separate qualification category; while
each qualification category does not apply to all analyses, the qualification
numbers always refer to a specific qualification criteria. The qualifier that
appears in a given category indicates that a particular qualification criteria
was not met for that analyte. For example, if a "J" qualifier is in the
number "9" column for arsenic, this would indicate that arsenic was qualified
as estimated due to duplicate analysis failure.
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) Validation of the chemical analyses data package was performed to the
requirements provided in Section 2.0 of WHC-CM-5-3, Rev. 0. The qualification
categories for non-radiochemical analyses are presented below: .

Chain of Custody

Holding Times

Instrument Calibration

Initial and Continuing Calibration Verification
Analytical Blanks

Preparation Blanks

Interference Check Sample

Laboratory Control Sampie

Buplicate Analysis

10 Matrix Spike or Post-Digestion Spike

11 Retention Time

12 Contract Required Detection Limit Standard
13 Serial Dilution

WO 00~ Oy U1 B G N =

Validation of the alpha plutonium and isotopic uranium and plutonium analyses
of the data pdckage was performed to the requirements provided in Section 2.4
of WHC-CM-5-3, Rev. 0. The unique qualification categories.for these
evaluations Tisted helow:

Chain of Custody

Initial Calibration

Efficiency Checks

Background Checks

Preparation BTank

Laboratory Control Sample
DupTicate Analysis

Matrix Spikes/Tracers/Carriers

N
00 ! OV 1 o () PO

When Quality Assurance criteria are not met in a particular category for a
sample result, the appropriate data qualifier is attached. By cross-
referencing the above 1ists, one can see which qualification criteria were
lacking. The RCRA validation process data qualifiers are defined as follows:

U The material was analyzed for, but was nolt detected. The
associated value is_the MDL or SQL.

uJ The material was analyzed for, but was not detected. The MDL or
SQL is an estimated quantity.

J The associated value is an estimated quantity.

R The data are unusable.

/A- 79
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Chemical Data Validation Narrative

Inductively Coupled Araon Plasma (ICP)

Samples from each core composite and two segments were analyzed by ICP.
Sample preparation consisted of either acid digestion, KOH fusion, or water
Teach.  The metals were determined by simultaneous ICP using procedure PNL-
ALO-211. A1l ICP analyses were corrected for interelement spectral
interferences.

High Method Detection Limits (MDLs) were reported for the fusion ICP results.
The high MDLs resulted from the very high sample dilution (>11000X) used by
the Tab. The higher detection Timits increased the significance of the
process blank which had a dilution factor of 1.0. Because of this effect,
there are a number of false positives reported for the fused samples. These
false positives included a number of RCRA TCLP metals which, if reported, will
indicate a potential to exceed the TCLP threshold (assuming a 1:20 dilution).

The ICP results for the acid digests were affected to a Tesser extent. The
dilution factor of approximately 400X caused fewer false positives to be
reported. However the MDLs for some analytes are still above the 20X RCRA
limit for some metals including cadmium, lead, and selenium. In addition,
arsenic was not reported for either preparation. Due to the Tack of ICV/CCYV,
matrix spike, and spiked blank analyses with the acid digestions, the
following analytes were assigned R qualifiers with respect to each
aforementioned category: B, Ce, Co, Cu, Dy, Eu, 6d, La, Li, Mg, Mo, Nd, Pd,
Rh, Ru, Sn, Sr, Te, Th, Ti, T1, W, Y, and Zn. The bismuth and silicon results |
were deemed unusable due to inadequate ICV/CCY recoveries. The fusion and
water leach results for the same analytes were qualified as unusable because
of failure to run ICV/CCV standards.

Mercury by Cold Vapor Atomic Absorption Spectrometry

Mercury was determined by cold vapor atomic absorption spectrometry (CVAA)
using a modification of procedure PNL-ALO-213. A1l Hg results were qualified
as estimated for missed hold times. In addition, results were qualified as _
estimated for duplicate analysis failure and matrix spike recoveries outside
of the required acceptance lTimits.

Ion Chromatography

Anions and cyanide were determined by ion chromatography (IC) on the core
composite and hot cell, field, and DIW blanks by procedure PNL-ALO-212. The
sampies were collected on 3/25, 3/26, and 3/28 1993 and analyzed for IC anions
on 8/25/93, which is 150 days over the aqueous matrix recommended maximum
holding time. A1l IC results have been qualified as estimated for exceeding
the maximum holding time. Results were also qualified as estimated for LCS
and duplicate analysis failure. As noted in the laboratory narrative, there
is a matrix interference that may affect the fluoride and chloride results.

Hexavalent Chromium

/4- 80
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Hexavalent chromium was determined spectrophotometrically on water leach

samples from the core composite material using procedure PNL-ALO-227. The use

of this procedure is a deviation from the protocol establiished in the QAPjP; .
the rational for the deviation is documented in Deficiency Report DR-93-041.

The maximum hold time of 24 hours was grossly exceeded for thé hexavalent

- chromium analysis. All results were qualified as estimated. In addition,

results were qualified as estimated for duplicate analysis failure and

failure to analyze an ICV and CCV (See DR-93-041).

Ammonia

The ammonia analyses were performed on the water Teaches prepared from Core 55
composite material and on the field blank, hot cell blank, and Dejonized Water
(DIW) blank using procedure PNL-ALO-226. A matrix spike was not processed
with the sample as documented in Deficiency Report DR-93-033. Results were
qualified as estimated for missed hold times and duplicate analysis failure.
A1l other QC criteria were met.

T0C/TIC/TC

Total organic carbon (T0C), Total Inorganic Carbon (TIC), and Total Carbon

(TC) were determined on the water leaches prepared from Core 55 composite

material as well as directly on the.composite. Additionally, TOC/TIC/TC was

determined on the field blank, hot cell blank, and DIW. The core composites

were leached following procedure PNL-ALO-103 and then analyzed by procedure

PNL-ALO-382. Direct analyses were performed by procedure PNL-ALO-381. AIll

TOC/TIC/TC resulis were qualified as estimated for missed hold times. The

direct carbon analysis were qualified as estimated for ICV/CCY, LCS, duplicate

analysis, and matrix spike failures. .

pH/OH : ST

The pH and OH were determined on the Core composite material as well as hot
cell blank, field blank, and DIW blank. A1l results were qualified as
estimated for missed hold times. A1l other QC criteria were met.

Cyanide

Cyanide was determined on the Core 55 composite material, field blank, hot
cell blank, and DIW blank. Results were qualified as estimated for missed
hold times. A1l other QC criteria were met.

CONn?y
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Radiochemical Data Validation Narrative

Total Alpha

Total alpha activity was determined on the KOH fusion samples for both core

- composites. Total alpha analyses were also performed on the water leach
samples from the core composites. The sum of the alpha isotopes was
approximately 75% of the total alpha activity. This discrepancy, in
combination with the low (85%) matrix spike recovery indicates a possible Tow
bias due to matrix absorption due to high solids content. Efficiency and
background check results and corresponding conirol charts were submitted with
the data package. All detectors were in control during the analyses. Initial
calibration documentation has not been submitted. Therefore all fotal alpha
results were gualified as estimated. ATl other QC criteria were met.

Total Beta

Total Beta activity was determined on the KOH fusion and water Teach core
composite samples. Efficiency and background check results and corresponding
control charts were submitted with the data package. A1l detectors were in
control during the analyses. Imitial calibration documentation has not been
submitted. Therefore all total beta results were qualified as estimated. A1
other QC criteria were met.

Americium-241

Americium-241 was determined on the KOH fusion solid core composite samples by
alpha proportional counting. Efficiency and background check results and
corresponding control charts were submitted with the data package. All
detectors were in control during the analyses. Initial calibration
documentation has not been submitted. Therefore all Am-241 resultis were
qualified as estimated. :

Neptunium-237

Neptunium-237 was determined on the KOH fusion core composite samples by alpha
proportional counting. Each sampie was spiked with Np-237 and all recoveries
were acceptable. However the spiking levels for Np-237 were very high
relative to the sample activity. 1In the case of sample 93-8755-H1, the spike
activity was 8,000 times the sample activity. Section 2.4 of WHC-CM-5-3
suggests that spiking be performed at 0.5 to 2.0 times the sample activity.
Efficiency and background check results and corresponding contral charts were
submitted with the data package. A1l detectors were in control during the
analyses. Initial calibration documentation has not been submitted.
Therefore all Np-237 results were qualified as estimated A1l other QC
criteria were met.

Strontjum-90

Strontium-90 was determined on the fused samples by separation followed by
beta counting. Efficiency and background check results and corresponding
control charts were submitted with the data package. A1l detectors were in
control during the analyses. Initial calibration documentation has not been

/8-82
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submitted. Therefore all Sr-90 results were qualified as estimated. Al1
other QC criteria were met. .

Technicium-99 -

Technicium-99 was determined on the drainable Tiquid and fused solid core
composite 'samples by beta proportional counting. All calibration information
and control charts have been submitted. ATl QC criteria were met.

Tritium

Tritium (H-3) was determined on the water digests by Tiquid scintiliation.
Matrix spikes were run on all samples and all recoveries were acceptable.
Efficiency checks, background checks, control charts, and initial calibration
documentation has been provided. A1l QC criteria were met.

Carbon-14

Carbon-14 was also determined on the water digests by liquid scintillation
counting using internal standards. A1l calibration information, raw data, and
standard and spike recoveries were included in the data package.

Jotal Uranium

Uranium was determined by Taser fluorescence on the fused core composite
samples. An internal standard was run with each sample; therefore, no initial
calibration was required. Standards used to prepare LCS and calibration
standards were not traceable to NIST. No major problems were found.

Gamma_ Energy Analyses {GEA)

Gamma Energy Analysis was run on duplicate samples of the fused core composite
samples, water leachates of the core composites, and hot cell, field bhlank,
and DIW blank. No matrix spikes or tracers are required for GEA
determinations. Some results were qualified as estimated because of duplicate
analysis failures. No significant deficiencies were found with the GEA
determinations.

Mass Spectrometry

Isotopic uranium and plutonium were determined by Thermal Ionization Mass
Spectrometry on the fused solid core composite samples. Matrix spikes are not
required since only ratios are measured. Because of the Tow plutonium content
of these samples, plutonium isotopic analysis was not performed. All
dupticate and check standard criteria were met.
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Physical Parameters Data Validation Narrative
Wt% Solids
Percent solids was determined on samples from the core composites. The wt%
solids was determined in duplicate. for each sample. See the laboratory
narrative for details of problems encountered during the Wt% solids
determination.

Particle Size

Particle size was determined on the core composite material. No problems were
found with the data.

Total Dissolved Solids and Weight Percent Oxides

Total dissolved solids and Wt% oxides were determined gravimetrically on the
Core 55 composite material. No problems were noted.

Scanning thermogravimetry {(STG)

Thermogravimetric Analysis was run in duplicate on the unhomogenized material
from Core 55. The balance calibration was checked with a 100 mg standard and
the temperature calibration was checked with alumel and perkalloy curie point
magnetic transition standards. Minor endotherms were observed during this
analysis. See the laboratory narrative for a detailed interpretation of the
results. No problems were noted.

Differential Scanning Calorimetry (DSC)

Differential Scanning Calcrimetry (DSC) was performed in duplicate on the
unhomogenized material from Core 55. Calibration was checked through the use
of an indium standard. No problems were noted.

Rheology

Sample rheology, which included shear stress and shear strength, was run on
the Core 55 composite material. No problems were found with the data.

Density

Density was run on the Core 55 composite material. No problems were found
with the density determinations.
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Suggestions

Icp

The very high dilutions for the ICP determinations have caused the laboratory
to report very high detection limits for the metals determinations. In the
future, separate dilutions should be run to determine high or low
concentration of analyles. As a minimum, the MDL for RCRA metals should not
exceed 20 times the TCLP threshold.

Total Alpha

As mentioned in the laboratory narrative, the high solids content of the
samples has caysed a potentional low bias in the total alpha results.
Development of efficiency factors based on an absorption curve will minimize
the effect of high solids on total alpha results.

/R- 85
QANOR3




WHC-SD-WM-DP-052-
ADDENDUM 1 REV. 0

INTENTIONALLY LEFT BLANK

/A- 86




THIS PAGE INTENTIONALLY
LEFT BLANK,




WHC-80-WM-DP-052. |
ADDENDUM 1 ReV, 0

DATA ASSESSMENT
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WHG-SD-WM-DP.052.
ADDENDUM 1 REV. o

OTHER ANALYSES

T-102 CORE 55 PHYSICAL PROPERTIES

PROPERTY

RESULTS

QUALIFIERS

41 516

71 8

9

10

11

12 | 13

CENTRIFUGED
SOLIDS

Volume %

96

Weight %

97

DENSITY
g/mL

As Receijved
Sample

1.79

11
Dilution

.11

1:3
Dilution

1.05

Centrifuged
Supernate

1.1

Centrifuged
Solids

1.8

Wt% Total
Solids

72.3

Wt% Oxides

65.7

WT% SOLIDS

Extrusion
Sample

74.2

Rheology
Sample

72.1

SAL Sample

99.11

STG Sample

98.0

/A- 83

cnnNs8s




CORE_55 COMPOSITE SAMPLE ID_83-08755-G

WHG-SD-WM-DP-052.
ADDENDUM 1 REV, 0

OTHER ANALYSES

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2131415167181 91410 11 12 13
CN | 3.9 pg/g J ‘

] A- S0

cOoN0s38




INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE 55 COMPOSITE SAMPLE ID 23~08755-H

o

-SD-WM-DP-052.
ENDUM 1 REv, o

WHC-SD
ADDi

@

.\.._/

ANALYTE SAMPLE QUALIFIERS
RESULTS
4 5 6 7 8

Ag (919) pg/g I i
Al 311,293

As NR

B (406) R 7
Ba <11l

Be <55

Bi <5,531

Ca (781}

cd (258) 3 ¥ I
Ce <1,106 R

Co <11t R

Cr (806)

Cu 55 R

Dy <553

Eu <2,212

Fe 19,813

Gd <5,531 R

K N/A

La <353 R

Li <332 R

Mg <1,106 R

Mn 1,010

Mo <332 R

Na 34,238

Nd (1,302) R )
Ni N/A

P (1,621)

Pb (2,008) J
Pd <3,31¢9 R

Rh <3,319

Ru <2,212 R

Sb <553

Se <1,106

St (3,534)

Sn < 11,062

Sr <53

R
1 A- 91




INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE_ 55 COMPOSITE SAMPLE 1D _93-08753-H

2 3 4 5 6 7 T 8 10 11 12 13
Te <5,531 pg'e R
Th <8,850 R
Ti (61) R )
Ti < 5,531 R
U <22,125
\ <111
W 2,212
Y <1
Zn (926) R J
Zr <1t uJ

) A~ 92

WHC-SD-WM-DP-052.
ADDENDUM 1 REV. 0

CNONSSs
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WHG-SB-WM-DP-052.
ADDENDUM 1 REV. 0

o

INDUCTIVELY COUPLED PLASMA - KOH FUSION

CORE 55 HOMOGENIZATION CHECK SAMPLE ID 93-8755H-Top

ANALYTE SAMPLE QUALTFIERS
RESULTS
i 1 2 3 4 5.0 6 7 8 9 10 i 12 13
Ag (329) pgig . J
Al 284,032
As <292
B (348) ‘ s R b I
Ba <37 7
Be <18
Bi <1,827 R
Ca (828) , 7
cd (25) 7
Ce <365 - R
Co <37 R
Cr 735 R
Cu (49) B R ¥
Dy <183
Eu <731 R
Fe 16,878
Gd <1,827 R
K N/A
La <183
Li <110
Mg <365 R
Mn 703 7 3
Mo <I10 R
Na 10,160
Nd (389) R I
Ni N/A
P (952)
Pb (593)
Pd <1,096
Rh <1,096
Ru <731
Sb <183
Se <365
Si (2,647 _ ' ]
Sn <3,653 _ R
Se (23} R
J A= 33 CNO0s9




INDUCTIVELY COUPLED PLASMA - KOH FUSION
CORE_S5 HOMOGENIZATION CHECK SAMPLE ID_93-8755-[1 TOP
R 2 3 4 5 6 7 8 9 10 i | 12| 3
Te < 1,827 pglg , R
Th <2,923 _ ] R
Ti (50) R
T <1,827 X R
U <7306
v <37
w <731 R
Y <37,
Zn (518) R ] ]
Zr <37 ur

) A- 9%

WHC-SD-WM-DP-052
ADDENDUM 1 ReV. 0

00CLy,




B

-SD-WM-DP.g52.
ADDENDUM 1 REV, o

WHCG

INDUCTIVELY COUPLED PLASMA - KOH FUSION

CORE _55. HOMOGENIZATION CHECK SAMPLE ID _93-8755-H BOTTOM

ANALYTE SAMPLE QUALIFIERS
RESULTS
3 4 6 7 8 10 i 2 | 3

Ag (306) ug/s 1
Al 266,060

As <289

B {216) R H
Ba <16

Be <18

Bi <1,806 R

Ca (733) ’ 5
cd (19) 7
Ce <361 R

Co <36

Cr 786

Cu (36) 5
Dy <181

Eu <12 R

Fe 15,221

Gd - <1,806 R

K /A

La <181

Li <108

Mg <361

Mn 1,187 I
Mo <108 R

Na 34,682

Nd (354) R j
Ni N/A

P (833)

Pb (509)

Pd <1,084 R

Rh <1,084

Ru <722 R

Sb <181

Se <361

si (2,839) ]
Sn <3,612 R

St 25) R

/A-93 enNO9L




INDUCTIVELY COUPLED PLASMA - KOH FUSION
_CORE S5 HOMOGENIZATION CHECK SAMPLE ID_93-8755-H BOTTOA!
) 1 2 3 4 5 6 7 8 9 10 1 2 { 13
Te <1,806pg's R
Th <2,890 " R
Ti (44 R
iy <1,806 R
U <7,224
v <36
W <722 R
Y <36 R
Zn (332) R I
Zr <36 uI

) A- 96

WHG-SD-WM-DP-052,
ADDENDUM 1 REV, 0

cnnOng




INDUCTIVELY COUPLED PLASMA - ACID DIGESTION
CORE 55 COMPOSITE SAMPLE ID _93-08755-A

o

V. 0

052-

&

-SD-WM-DP-

WHC
ADDENDUM 1 R

ANALYTE SAMPLE QUALIFIERS
RESULTS ... :
B 1 2 3 4 5 6 7 8 9 10 11 12 13
Ag C | (15) pelg
Al 145,262
As NR
B 201 R I R I R
Ba (12)
Be <2
Bi <199 R ul
Ca | 625 3
cd 443
Ce <40 , R R R
Co <4 R R R
Cr 737
Cu 4EY) R J R R
Dy <20 R R R
Eu Sb <80 . R R R
Fe 19,254
Gd <199 R 1 R R
K <399 U3
La <20 R R 3
Li <12 R : R R
Mg (107) R 7 R R
Mn 755
Mo <12 _ R R R
Na, 27,221
Nd 263 ' R R R
Ni (66)
P 552
Pb 374
Pd <120 R R R
Rh <120 '
Ru <80 1 R R R
Sb (40)
Se b 63
Si 453 ) R i
"Sa <399 R R R
St (7 R R

/A- 97 0005693




INDUCTIVELY COUPLED PLASMA - ACID DIGESTION
CORE 55 COMPOSITE SAMPLE ID_93-08755-A
) 2 3 4 5 6 7 8 10 11 12 13
’ Te <199 pg/s R R R
Th <319 R R R
Ti ® R R R
i T <199 R R R
‘ U <798
v <4
w <30 R R
Y &) R
Zn 98 R R R
Zr 42 J

WHC-SD-WM-DP-052:
ADDENDUM 1 REV. 0

| A- 98

cOn0H4




2

->0-WM-DP-050.
ENDUM 1 REV, g

WHC-SD-
ADD

INDUCTIVELY COUPLED PLASMA - WATER LEACH
CORE 55 COMPOSITE SAMPLE ID 93-08755-C

ANALYTE SAMPLE QUALIFIERS
RESULTS -
4 5 6 7 10 £l 12 | 13

Ag <2 pgly

Al 950 i 1
As NR *
B <4 R R

Ba <2

Be <1

Bi <10l R 163

Ca (14) I

cd <1

Ce <20 R R

Co <2 R R

Cr 767

Cu <1 R

Dy <10 R

Eu <40 R R

Fe 130 I

Gd <101 R R

K <202

<10 R

Li <6 R

Mg <20 R R

Mn 10 ]

Mo 30, R R

Na 28,121

Nd <10 R R

Ni <6

P 408

Pb <12

pd <60

Rh <60

Ru <490 R

Sb <10

Se <20

si (45) 7

Sn <202 R

Sr <1 R R

/A- S Q00095




INDUCTIVELY COUPLED PLASMA - WATER LEACH
- __CORE 35 COMPOSITE SAMPLE [D_93-08755-C
) S [ 2 3 4 5 5 7 8 10 11 12 13

Te <101pg/g ' R R R
Th <161 R R R
Ti <1 R 23 R
Tl <101 R R R R
U <403 .
v < u
W <40 : R R R
¥ <2
Zn <4 R
Zr <2 us [£1

WHC-SD-WM-DP-052:
ADDENDUM 1 ‘REV. 0

/A- 150

CaO0O06




INDUCTIVELY COUPLED PLASMA - ACIDIFIED
HLRF HOT CELL BLANK SAMPLE [D 93-09774-R

-DP-ps5p, .—/

1 REV n

3-50-Wi
ENDUM

WH
ADD

ANALYTE SAMPLE ' QUALIFIERS

RESULTS

1 2 3 4 5 6 7 3 9 10 11 12 13

Ag <0.010 ug'e ur
Al <0.060
As NR
B <0.020 R
Ba <0.010
Be <0.005
Bi <0.500
Ca 0.513
cd {0.009) ¥ I
Ce <0.100 R
Co <0.010 R
Cr <0.020
Cu {0.013)
Dy <0.050
Eu <0.200 R
Fe {0.038)
Gd : <0.500 ' R
K <1.000
La <0.050 ' R
Li <0.030
Mg <0.100 R
Mn 0.028)
Mo <0.030 R
Na 5,212
Nd ©.126) . R
Ni {0.049) '
P 0.139)
Pb <0.060
Pd <0.300
Rh <0.300
Ru <0.200
Sb <0.050
Se <0.100
Si 0.143)
Sn <1.000 R
Sr <0.005 R

T A-101 | CO0097




INDUCTIVELY COUPLED PLASMA - ACIDIFIED
HLRF HOT CELL BLANK SAMPLE ID_23.09774-R

2 3 4 5 6 7 10 It 12

Te <0.500 pg/g R

Th <0.800 R

Ti <0.003 R

T <0.500 R

U <2.000

v <0.010

w <0.200

Y <0.01¢ h R

Zn (0.060) R

Zr <0.010 ur

) A 162

WHC-SD-WM-DP-052.
ADDENDUM 1 REV. 0

CO0008




INDUCTIVELY COUPLED PLASMA - ACIDIFIED
HLRF DIW SAMPLE ID _93-09804-R

ANALYTE SAMPLE ' - : QUALIFIERS
RESULTS
1 2 3 4 5 0.6 7 3 9 10 1 12 | 13
Ag <0.010 pgfs U7
Al <0,060
As NR .
B <0020 R
Ba <0.010
Be <0.005
Bi <0.500
Ca <0.050
cd <0.005 ‘_ ur ur
Ce <0.100 '
Co <0.010 R
Ce <0020
Cu (0.0£7)
Dy <0.050
Eu <0.200 R
Fe ©.013) N
Gd <0.500 R
K (1.192)
La <0,050
Li <0.030
Mg <0.100 R
Mn (0.007)
Mo <0.030 R
Na <0.080
Nd (0.150) R
Ni <0.030 _
P <0.100
Pb <0.060
Pd <0.360 R
Rh <0.300
Ru <0.200
Sb £0.050
Se <0.100
si (0.108) .
sn <1.000 ]
Se <0.005 .

/A~ 103 CO0029
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INDUCTIVELY COUPLED PLASMA - ACIDIFIED
_ FIELD BLANK SAMPLE ID 93-05874-R

WM-DP.052

ADDENDUM 1 Rev, g

WHC-SD.-

ANALYTE SAMPLE ‘ o QUALIFIERS

RESULTS

i 2 3 4 5 6 7 8 9 10 1 2 | 13

Ag <0.010 pafs uJ
Al <0.060
As NR . o ,,,‘ R
B 0.268
Ba <0.010
Be <0.005
Bi <0.500
Ca 0.510
cd <0.605 ' . ur U7
Ce <0.100
Co <0.010 R
Cr <0.020
Cu <0.005 ) o R
Dy <0.050
Eu <0.200 R
Fe .<0.010
Gd ' £0.500 R
K <1.000
La <0.050
Li <0.030
Mg <0.100 : ) R
Mn {0.012)
Mo <0.030 R
Na 2.277
Nd (0.170) 7 , R
Ni <0.030
P <0.100
Pb <0.060
Pd <0300 R
Rh <0.300
Ru <0.200 R
Sb <0050
Se <0.100
si 1.964
Sn <1.000 R
se <0.003

JA- 105 co0104




INDUCTIVELY COUPLED PLASMA - ACIDIFIED
FIELD BLANK SAMPLE ID_$3-05874-R .

2 3 4 5 5 7 8 o | 10| 1| 12| 13
Te <0.500 ug/s R
Th <0.800 R
Ti <0.005 R
! <0.500 R
i <2.000
v <0.010
W <0.200 R
Y <0.010
Zn ©.037) . R
Zr <0.010 U
WH(\:% O- WM'DP-OSE
AL)DL:NDUM I Rey, .0

/ A-106

CON102




WHC-SD-WM-DP-052.

ADDENDUM 1 REV, 0

OTHER ANALYSES

CORE 55 COMPOSITE SAMPLE ID_93-08755-J

ANALYTE SAMPLE . QUALIFIERS
RESULTS 2| 3|als5]6]718]l9j10]11]12]13
DIRECT
ANALYSTS
T0C{.520 pajg J J 3199
TIC| 2280 J J J 1d.13
TC | 2800 | J J {33
/] A-107

cn0103




WHG-SD-WM-DP-052.
ADDENDUM 1 REV. 0
OTHER ANALYSES

FIELD BLANK SAMPLE ID_83-05874-P

ANALYTE SAMPLE QUALIFIERS
RESULTS 2 slslel7|8]al1o]|11]12]13
pH i 8.5 J
oH | ND U U
J J
o | ND U
J
DIRECT
ANALYSIS
T0C | 11 pg/g J J 'NERE
TIC] 6 J J 'HNERE
Tc| 18 J J 'NERE
9
) A- 108

00104




WHC-SD-WM-DP-052.
ADDENDUM 1 REV. 0
OTHER ANALYSES

HLRF HOT CELL BLANK SAMPLE |D_93-09774-P

ANALYTE SAMPLE QUALIFIERS
RESULTS 1213 a|5]|6j718f9l10}f11]12]13
pH| 8.4 J
OH | ND U u
el ] J J
CN | (0.011) J -
DIRECT co
ANALYSIS :
TOC | 3 pg/g . J J J [Jd ]4d
TIC|ND U u Uity |w
J J J 1J
TC | 3 J- J Jjaly
/A- 1039

GCO0L0s




WHC-SD-WM-DP-p52.
ADDENDUM 1 REY 0

OTHER ANALYSES
HLRF DIW SAMPLE 1D_93-09804-P

ANALYTE SAMPLE o QUALIFIERS
RESULT? 1213|4151 6|718]9)10]|111]12]13
pH} 7.9 J
OH | ND u U
J J
CN | ND U
J
DIRECT
ANALYSIS
T0C| 9 ug/g | | J Jlala
TIC| 3 o J J 13 19}
TC| 11 - J J 7 JEREREE
/A~ 110 |
CN031.06




WHC-8D-WM-DP-052.
ADDENDUM 1 REV. 0
ION CHROMATOGRAHPY

CORE 55 COMPOSITE  SAMPLE ID _93-08755-C

ANALYTE | SAMPLE 7 QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 1t 12 13
IC
F | 220 ug/g - J
Cl | 300 R J
NO, | 8,000 J ]
NO; | 34,000 J I
PO, | 1,110 3 J
S0, ] 1,620 J J
WATER
LEACH
TOC | 650 pglg J 3
TIC | 3,500 J J
TC | 4,150 J I
Cr(VD) | 741 I J ¥
NH,-N | 27 Us T

/A-111

QUGLY/




WHC-SD-WM-DP-052.
ARDENDUM 1 Rev. 0
OTHER ANALYSES
HLRF HOT CELL BLANK SAMPLE 1D _93-08774-R

ANALYTE | SAMPLE QUALIFIERS
RESULTS 112131456 7819101111213
NH;-N | ND ug/g U U
J J
/A-112
QQOL03




WHC-SD-WM-DP-p52.
ADDENDUM 1 ReV. 0

OTHER ANALYSES
HLRF DIW SAMPLE ID_93-09804-R_

™
—

ANALYTE SAMPLE - QUALIFIERS
U
RES ~L-7TS, 1121 3lals5lel7]l81]29
NH,-N | ND pg/g U ’ U
' g J J
/4-113




FIELD

WHC-8D-WM-DP.g52.
ADDENDUM 1 Rey. ¢

OTHER ANALYSES
BLANK SAMPLE 1ID_93-05874-R

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 g i0 11 12 13
NH3-N ND na/g U U
J J
JA- 114 C00110




WHC-SD-WM-Dp.g
- -DP-05
ADDENDUM 1 Rgy. 0

OTHER ANALYSES
CORE 55 COMPOSITE SAMPLE 1D 93-08755-M

ANALYTE SAMPLE QUALIFIERS
RESULTS 123|456 )j7]18]9 10711 ]|12]13
pHlog J
OH | ND i U U
J J
JA- 1135

coniil




WHC-SD-WM-DP-052:
ADDENDUM 1 REV. O

1ION CHROMATOGRAHPY
FIELD BLANK SAMPLE ID 03-05874-Q

ANALYTE | SAMPLE QUALIFIERS
RESULTS
! 2 3 4 |15 6 | 7 8 | 9 | 0] 11} 12|13
IC
F| <025 uJ ul
pugle
Cl| 0.3 ] J
NO, | <0.5 uJ UJ
NO, | 0.7 - J ] ]
PO, { <05 B uJ
80, | 0.7 J 1
[A- 1186

00014%<




WHC-SD-WM-DP-052
ADDENDUM 1 REY, O

[ON CHROMATOGRAHPY
HLRF HOT CELL  SAMPLE ID 93-09774-0

ANALYTE | SAMPLE : QUALIFIERS
RESULTS
1 23] 4l sl 6| 7| 8| o]wlul|mr|is
IC '
Fl <025 Uy uJ
ngls
al| 1o J J
NO, | <0.5 UJ uI
NO, | 1.1 b 3
PO, | <0.5 us ur
so, | 1.9 ] ]
] A-117

000414




WHC-SD-WM-DP-052.
ARDENDOUM 1 REV, 0

ION CHROMATOGRAHPY
HLRF DI'W_  SAMPLE ID 93-09804-0O

ANALYTE SAMPLE QUALIFIERS
RESULTS 1 2 3 4 5 6 7 8 9 10 1 12 13
IC
F | 0.5 ug/s J J
Cl| <0.251.0 S]] us
NO, | <05 - uJ Uy
NQO, { <0.5 Ul 13))
PO, | <0.5 uI ur
S0, | 0.9 RE J
JA- 118

000114




WHC-SD-WM-DP-052.
ADDENDUM 1 RevY, o

COLD VAPOR ATOMIC ABSORPTION
ANALYTE - MERCURY

SAMPLE SAMPLE. QUALIFIERS
D RESULTS

1213 4] 5|6t 718te]10]t1ti12] 13

93-08753-D CCRE 53
COMPOSITE

Hg | 7.7 pe/e i O

JA- 119
Q00115




WHC-SD-WM-DP-052.
ADDENDUM 1 REV. o
RADIOCHEMICAL ANALYSIS

CORE_5H5 COMPOSITE SAMPLE ID_93-08755-C

ANALYTE

SAMPLE

RESULTS

QUALIFIERS

2 [ 31 41516 7181 97110111213 141 15

TOTAL
ALPHA

0.00582
uCi/g

TOTAL
BETA

39.5

GEA

K-40

<0.0025
#€i/g

Co-560

0.000852

Ru-103

<0.37

Ru-106

<0.055

£s-134

<0.0044

 Cs-137

26.3

j: Ce-144

<0.041]

Eu-152

<0.00044

" Fu-154

0.0186

 Eu-155

0.0181

. Th-228

<0.011

Am-24]

LTQUID
SCINT

0.00657
uCi/g

C-14

H-3

JA- 120
Q00116




»
@

WHC-sD-wpm
8 -DP-g
ADDENDUM Ha\?fzo

RADIOCHEMICAL ANALYSIS

CORE_bb COMPOSITE SAMPLE ID_93-08755-H

ANALYTE

SAMPLE
RESULTS

QUALTIFIERS

2 3 4 5 6 7

8

9

10

11

12

13

14 1 15

TOTAL
ALPHA

0.227
pCi/g

TOTAL
BETA

490

GEA

K-40

<0.016 |
£Ci/g

Co-60

0.0288

Ru-103

<0.88

Ru-106

<0.16

CS5-134

<0.013

N Cs-137

32.7

Ce-144

<0.13

Eu-152

<0.0090

Eu-154

0.497

Eu-155

0.557

Th-228

<0.031

Am-241

0.233

AEA

ALPHA
Pu

0.0659
uCi/g

Pu-
239/240

0.0596

Py-238

0.00630

Am-241

0.244

Np-237

0.0006386

Cm-
243+244

0.00140

[«SFR N VR [ PR Y

)BETA

256

$ Sr-90

Tc-99

0.0170

/A- 4Rl

000117




WHC-SD-WM-DP-052.
ADDENDUM 1 REV. o
RADIOCHEMICAL ANALYSIS

) CORE_55 COMPOSITE SAMPLE ID 93-08755-CH
ANALYTE |  SAMPLE | QUALIFIERS
RESULTS 'yl ol sl alslel 7l olaolar]12]1a]1a] 15
GEA uCi/q
K-40 | <0.0095
Co-60 | 0.0162 | J
Ru-103 | <0.41

Ru-106 | <0.072
CS-134 | <0.0064

Cs-137 1 4.74

Ce-144 1 <0.067

Fu-152 | <0.0056
Fu-154 | 0.190 J

-\ Eu-1551 0.2]15 J
/ _Th-228 | <0.014

. Am-241 | 0.0829

- 142
/h 00118




WHC-SD-wm

" -DP-052.
APDENDUM 1 pgy, o

« RADIOCHEMICAL ANALYSIS

) HLRF HOT CELL BLANK SAMPLE ID_93-09774-R

ANALYTE SAMPLE : : QUALIFIERS
RESULTS 1 {23} 4l5i16i7|8|9]10|l11]12113114] 15
TOTAL 1.08E-05 J
ALPHA uCi/g
TOTAL 0.0441 14
BETA
GEA
K-40 | <2.5E-05
pEi/g

Co-60 | <2.7E-06
Ru-103 | <3.7E-04
Ru-106 | <7.3E-05
CS-134 | <6.4E-06
Cs-137 | 0.00282

) Ce-144 | <5,6E-05
. Eu-152 | 6.71E-05
Eu-154 | 1.18E-04
Eu-155 | 4.66£-05

Th-228 | <1.3E-05
Am-241 1 <1.3E-05

.\,__/

JA- 423
C00119




WHC-SD-wM-DP.g5

- -052-
ADDENDUM 1 REV. o
RADIOCHEMICAL ANALYSIS

) HLRF DIW BLANK SAMPLE ID 93-09804-R
ANALYTE SAMPLE , : QUALIFIERS
RESULTS 1]l 21314356718 9l10l11]1213]14] 15
TOTAL <9.0E-07 J '
ALPHA Ci/g
TOTAL 5.40E-06 J
BETA ‘
GEA

K-40 | <3.90F-05
uCi/g

Co-60 | <3.7E-06

Ru-103 | <1.6E-04

Ru-106 | <2.6E-05

€S-134 | <2.2E-06

. Cs~137 | <3.9£-06
) Ce-144 .| <1.8E-05

Eu-152 | <8.9E-06

"Eu-154 | <7.0E-06

"Eu-155 | <4.9E-06

Th-228 | <4.6E-06

Am-241 | <2.9E-06

/A= 124d CO012Z0




WHC—SD-WM—DD-osg.
ADDENDUM 1 Rgv, o
RADICCHEMICAL ANALYSIS
‘ FIELD BLANK SAMPLE ID 93-05874-R
ANALYTE |  SAMPLE | QUALIFIERS
| RESULTS 1y ol sl alslel 7l el oliolnlizlia] 1] 1s
TOTAL - uCi/g J
ALPHA | <9.0E-7
TOTAL | 1.05E-5 J
BETA
GEA uCi/G
K-40 | <2.4E-5
Co-60 | <2.2F-6
Ru-103 | <6.0f-5
Ru-106 | <1.8E-5
05-134 | <1.7E-6
Cs-137 | <5.6E-6

\__Ce-144 | <1.5E-5

. Fu-152 | <3.7E-6

Eu-154 | <5.1E-6

] Eu-155 | <4.1E-6
- Th-228 | <3.1E-6
Am-241 | <2.0E-6

/A 123
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ADDENDUM 1 R&v;g 0

URANIUM ANALYSIS RESULTS
CORE 55 COMPOSITE SAMPLE ID 93-08755-H1

SAMPLE SAMPLE : QUALIFIERS
D RESULTS
1 2 3 4 5 6 7 8 9 10 il 12 13
93-087535-H

Uranium { 734 pg/g

) A- 128 000122




CORE 55 COMPOSITE SAMPLE ID 93-08755-H!

SAMPLE
1D

SAMPLE
RESULTS

QUALIFIERS

4 5

93-08755-H

U234

0.006

U-235

0.639

U-236

0.013

‘U238

99.292

//4- 127
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DATA ASSESSMENT FORMS
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WHC-SD-WM-DP-052
ADDENDUM 1 REV. O

PHYSICAL, PROPERTIES DATA ASSESSMENT

DATR: 10-18-93 SAMPLE/MATRIX:93-08755/80TL
83-07987-M1/SOIL
REVIEWED BY: D.E. STROUp Aed/0-26-73 93-07988-M1/S0IL
93-08755-K1/80IL
LABORATORY: PNL 93-08755-M1/S0IL
93-05874-P1/FB
CASE #: SST 241-7-102 CORES 55 & 56 93-09774-P1/HCB
93-038804-PL/DIW
SDG #: 93-08755-PNL-102 93-08755-C1/801IL

DATA ASSESSMENT SUMMARY

Blk Part % Dsc

Den Size S0l/0x pH Rhea TDS TGA
1. Chain of Custody 0 0 0 0 0 0 0
2. Holding Times NA Na O x NA NA NA
3. Instrument Calibraticn © O 0 0 0 0 0
5. Blank Analvysis NA NA NA O NA NA o}
8. 1L¢s i ] NA O O O O NA 0]
9. Duplicate Analysis e 6] o) O 0 0 's)

data had no problems

data gualified due teo minor problems

data qualified due to major problems, some data may be
unusable :

i

KO

QVERALL ASSESSMENT: The samples were collected 3-25,26,& 28-33 and
the pH analysis was done 8-31-393, which is over 150 days from the
Eime of collectien. It is recommended that the pH of aqueous
matrices be taken immediately after collection. Although the
holding time recquirement for soil or sludge samples has not been
established, the guidelines for aquecus matrices should be
followed. The sample pH résults may be the values at the time of
analysis bub not the true pH value of the tank contents due to the
execessive holding time. The other analyses noted above are
acceptable. B

NOTES: The pH of the Hot Cell, Field, and DIW blanks was taken.

] A-131
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WHC-SD-WM-DR-052
ADDENDUM 1 REV. 0
CYANIDE DATA ASSESSMENT

DAT? 10-18-93 SAMPLES/MATRIX
REVIEWED BY A, T. DiCemso  oZ Tl

s ~26-93
LABORATORY PNL
CASE # SST T102-C55
sbG # 93-08755-PNL-102

DATA ASSESSMENT SUMMARY
_CN __

1. Chain of Custody 0
2. Holding Times X
3. Instrument Calibration. _ 0
4. ICV/CCY 0
5. Analytical Blank N/A
6. Preparation Blank . 0
7. ICS N/A
8. LCS 0
9. Duplicate Analysis 0
10. _Matrix Spike 0
12*, _CRDL N/A
13.  _Serial DBilution. - N/A

<o #
It nou

OVERALL ASSESSMENT:

Number 11 was intentionally omitted.
data had no problems -

minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

93-08755 C55

93-05874 FB

93-09774 HCB

93-09804 DIW

The samples were collected in March of 1993. prepared by

distillation, and analvzéd for CN colorimetrically. Since the evaluations were

not completed untjl August of 1993, the maximum allgwable holding time

specification of fourteen davs was exceaded. The results were qualified

accordingly. The field, hot cell, and deignized water (DIW) blanks were not

distilled before their initial

_analyses: however, a re-analysis which followed

distillation vielded comparable results. For this reason. none of the blanks

were qualified with respect to the duplicate category even though a duplicate

| A- 137
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WHC-SD-WM—_DP-OSQ.
ADDENDUM 1 REVY, o
CYANIDE DATA ASSESSMENT (cont.)

was _not run in conjunction with the distilled field, hot cell. and DIW blanks.
The _relative percent difference stemming from the duplicate evaluation of 93-
08755 was 13%. The calibration checks. matrix spikes, and laboratory control

samples (spiked blanks) associated with the analyses exhibited satisfactory
recoveries.

The hot cell blank vielded a value which was greater than the IDL but less
than the MDL: however, the cyanide contamination had 1ittle impact on the
result of 93-08755 since the amount of cvanide in the hot cell blank was less
than 1% of that found in the sample.

JH-133
' GQoARY




WHQ-SD-WM«DP..QSZ. ~
ADDENDUM 1 REV. ¢
RCRA INORGANIC DATA ASSESSMENT .

DATE 10/25/93 SAMPLES/MATRIX 93-08755-H1 CORE
55 COMPOSITE

REVIEWED BY  M.1. Weyns-Rollossonded 10)2¢ [a3

LABORATORY 325 PNL

CASE # ] 241-7-102
sSDG # 93-08755-PNiL-102
DATA ASSESSMENT SUMMARY

_Ice
1. Chain_of Custody 0
2. Holding Times 0
3. Instrument Calibration 0
4.  ICV/CCY M_
5. Analytical Blank 0
6. Preparation Blank X
7. ICS X
8. LCS ' : N/A
9. Duplicate Analysis __ 0
10. Matrix Spike 4]
12.*% CRDL N/A
13. Serijal Dilution , ] 0

* Number 11 was intentionally omitted.

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The sample from Core 55 was collected on 3-25-93 and sent

to the PNL 325 Shielded Analytical Laboratory (SAL) for analysis. The sample

was recejved by SAL on 5-4-93. Analvsis for ICP metals was performed on 8-23-

93, within the required holding time 1imit of 180 days. Silver and cadmiuwn

were qualified as estimated for ICV/CCY results that exceeded control limits.

The following analvies were assigned an "R" gualifier for lack of ICY/CCVY .
check standards: B, Ce, Co, Cu, Dv, Fu, Gd, La, Li, Mg, Me, Nd, Pd, Rh, Ru,

Sn. Sr, Te. Th, Ti. T1, W. ¥, Zn. Contaminants were detecied in the

A"’ 13 )
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WHG-SD-WM-DP-052 |
ADDENDUM 1 R&V, 9

ICP DATA ASSESSMENT SUMMARY CONT.

preparation btanks for Ag. 8. Cd. Nd. Pb, and 7n: since the sample results
were not 5 times qreater than the blank results, these analytes were qualified
as estimated. Cadmium and zirconium vesulks were qualified as estimated for

the interference check standard exceeding the control limit.

NOTES: The ICP analysis of sample 93-08755-H1 was performed on fusions
prepared from Core 55 samples and analvzed using method PNL-ALO-211.
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WHC-SD-Wm- DP -052,
ALRDENDUM ﬁ%v 0

ICP DATA ASSESSM .
DATE _10-19-93 F SAMPLES/MATRIX 93-08755H-1T
5 93-08755H-1B

REVIEWED BY - A. T. DiCenso Jf?tfiéifm‘

/'{j/ ?.{{'- 7
LABORATORY" 222-5S o
CASE # . SST T102-C55
SDG # . 93-08755-PNL-102

DATA ASSESSMENT SUMMARY
ICP (KOH Fusian)

1. Chain of Custody 0
2. Holding Times _ 0
3. Instrument Calibration 0
4. ICV/CCY M
5. Analytical Blanks i . 0
6. Preparation Blanks X
7. ICS - X
8. LCS - N/A
9. -_Duplicate Analysis  _X
10. _Matrix Spike ' - _N/A
12*, _CRDL N N/A

13. Serial Dilution: . N/A.

Number 11 was 1ntent10na11y 0m1tted

data had no problems

minor problems, data may be qua?1f1ed

data qualified due to major problems/some data may be unusable

ot g v I
oo

OVERALL ASSESSMENT: _The samples were collected in March of 1993, prepared by
KOH fusion. and analyzed for ICP metals. The analyses were completed on 7-23-
93, According to the qoverning QAP3iP. matrix spike and process blank spike
{(1CS) analyses were not required for fusion evaluations. Due to the lack of
ICV/CCV data combined with the absence of spike and LCS analyses, the
following analytes were assigned R gqualifiers with respect to the ICV/CCV S
category: B, Ce, Co, Cu, Dy. Eu., Gd, La, Li, Mg. Mo. Nd. Pd. Rh, Ru, Sn. Sr, .
Te, Th, Ti. T1. Y. Y, and Zn. The bismuth resulis were deemed unusable due to

low reported ICV/CCY recoveries.

JA- 138
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WHC-S0-WM-DP-050.
ADDENDUM 1 Bey 0

ICP DATA ASSESSMENT (cont.)

With respect to negative blank results, none exhibited an absolute value
exceeding the instrument detection 1imit (I0L); however. the following
analytes were gqualified on the basis of preparation blank contamination: Ag.
B._Ca, Cd, Cu, Mn. Nd. Si. and 7Zn. Manganese in 93-08755H-1T and Fe, Mn. and
Na_in 93-08755H-18B were qualified due to high relative percent difference
values derived from the duplicate analyses. Zinc and boron in 93-08755H-1T and
copper in 93-08755-1B were gualified since the original and duplicate values
were less than the MDL and did not agree within +/- 2 times the IDL. Zircanium
was _considered to be estimated due to an ICS fajilure. .

37
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WHC-SD-WM.pp.g

i -DP-052. -

ALDENDOUM 1FEV20
ICP DATA ASSESSMENT

DATE 10-22-93 SAMPLES/MATRIX _93-08755-A1 .
S, . y
REVIEWED BY A, T. DiCenso @ IL
sa-240-93
LABORATORY 222-5
CASE # SST. T102C55
sShG # 93-08755-PNL~-107?

DATA ASSESSMENT SUMMARY

[CP {Acid Digestion)

I. Chain_of Cusiody 0
2. Holding _Times 0
3. Instrument Calibration 0
4. _Icv/cey M
5. Analytical Blanks 0
6. Preparation Blanks X
7. ICS X
8. LCS . M
9. Duplicate Apalysis X
10, _Matrix Spike . . I
i2=. _CRDL - - N/A
13. _Serial Dilution . .. _ 0

* Number 11 was intentionally omitted.

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due 'to_major problems/some data may be unusabie

OVERALL ASSESSMENT: _The sample was collected in March of 1993. prepared by

acid digestion, and analvzed for ICP metals. The analvsis was completed on 8-

25-93, Due to the Tack of ICV/CCV. matrix spike. and spiked blank (LCS) data,

the following analytes were assigned R qualifiers with respect to each

aforementioned category: B, Ce, Co, Cu, Dy, Fu, Gd, La, Li, Ma, Mo, Nd, Pd,

Rh, Ru, Sn, Sr, Te, Th, Ti, T1, W, Y, and Zn. The bismuth and silicon rasults |
were deemed unusable due to inadesquate ICV/CCV recoveries.

| H-138
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WHC-80-WM-DP-052.
ADDENDUM 1 REV, 0
ICP DATA ASSESSHENT (cont.)

With respect to negative blank results, none exhibited an abs¢lute value
exceeding the instrument detection Timit {IDL); however, the following
analytes were qualified on the basis of preparation blank contamination: B,
Ca, Cu, and Mg. Boron and Zinc were qualified due fo high relative percent
difference values derived from the duplicate analyses. Bismuth _and potassium
results were considered to be estimated due to low LCS recoveries, and silicon
was noted for poor matrix spike data. The reported zirconium valuc was
qualified as a consequence of an ICS faijlure. No problems were encountered
with the serial dilution data. Additionally, an arsenic resyli was not
reported for sample 93-08755-Al due to a faulty ICP channel.

/#- 339 _
00133




WHC-SD-WM-Dp. 052.
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DATE 10-25-93 SAMPLES/MATRIX _93-08755-C1 .
REVIEWED BY A. T. DiCensg 2740
s =&~ FF
LABORATORY 222-S
CASE # SST T102-C55
SDG # '93-08755-PNL-102 . -

DATA ASSESSMENT SUMMARY

ICP (Water Digestion)

1. Chain of Custody 0
2. Hoiding Times 0
3. Instrument Calibration )
4. ICV/CCV M
5. Analvtical Blanks 0
6. Preparation Blanks 0
7. ICS X
8. LCS M
9. Buplicate Analysis X
10. _Matrix Spike M
12%, _CRDL . o N/A
13. _Serial Dilution X
* Number 11 was intentionally omitted.
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: _The sample was collected in March of 1993, prepared by
water digestion, and_analvzed for ICP metals. The analysis was completed on 8-
23-93. Due to the lack of ICV/CCV, matrix spike, and spiked blank (LCS) data,
the following analytes were assigned R qualifiers with respect to each
aforementioned cateqery: B, Ce, Co, Cu, Dy, Fu, Gd, La, Li, Mg, Mo. Nd, Pd,
Rh, Ru, Sn, Sr, Te, Th, Ti, T1. W, Y. and Zn. The bismuth and silicon resultis
were deemed unusable due to inadequate ICV/CCY recoveries.
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WRC-80-WM-DP-052
ADRDENOUM 1 REV., 0
ICP DATA ASSESSMENT (cont.)

With respect to negative blank resulis, none exhibited an absglute value
exceeding the instrument detection limit (IDL). Iron was qualified on the
basis of a high relative percent difference value derived from the duplicate
analysis, and the calcium result was considered to be estimated due to a high
LCS recovery. The following analytes were noted_for poor matrix spike data:
Al. Bi,_ Ca, Fe. Mn, Si, V. and 7Zr. Additionally, the reported zirconium value
was qualified as a conseaguence of an ICS failure, and the serial dilution
evaluation was unsatisfactory with regard to aluminum. An arsenic result was
not reported for sample 93-08755-Cl due to a faulty ICP channel.

A-141
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RCRA INORGANIC DATA ASSESSMENT

DATE 10/25/93 . SAMPLES/MATRIX 93-09774-R1

) REVIEWED BY M.1 AR T
EY .1. Weyns-Rollosson . o 93-05874-R1
Lo 10} 592 S

LABORATORY 325 PNL

CASE # 241-T-10872

DG # 93-08755-PNL-102 %HocéﬁgmM}Dggsz *
. 0

DATA ASSESSMENT SUMMARY

_Icp
1. Chain of Custody 0
2. Holding Times 0
3.  Instrument Calibration 0
4,  ICV/CCY . _ M
5 Analytical Blank 0
6. Preparation Blank . - _N/A
- ) 7. ICS . X
8. LCS . N/A
9. Duplicate Analysis 0
10. Matrix Spike . 0
12.% CROL N/A
13. Serial Dilution _ . N/A

* Number 11 was intentionally omitted.

0 = data had no prablems
X = minor probiems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The hoft cell blank, DIW blank, and the field blank
samples from Core 55 were collected on 3-25-93 and sent to the PNL 325
Shielded Analytical Laboratory (SAL) for analysis. The samples were received
by SAL on 5-4-93. The analysis for ICP metals was performed on 9-02-93,
within the required holding time 1imit of 180 days. Silver and cadmium were
gualified as estimated for ICV/CCV results thai exceeded control limits. The
following analytes were assiqned an "R" qualifier .for lack of ICV/CCV check
. standards: B, Ce, Co., Cu, Dy, Fu, Gd. La, Li, Mg, Mo. Nd, Pd. Rh, Ru, Sn. Sr.
' Te. Th_Ti, 11, W, Y. Zn._Cadmium and zirconium results were qualified as ,
estimated for the interference check standard exceeding the control Timit. .

NOTES: The ICP analysis of sample 93-08755-H1 was performed on fusions
prepared from Core 55 samples and analyzed using method PNL-ALO-211. (}(}{}j{:}{;
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WHC-SD-WM-DP-gs2.
ADDENDUM 1 REV. 0

TIC/TOC/TC, AMMONIA, & HYDROXYL DATA ASSESSMENT

DATE: 10-18-93 - ' SAMPLE/MATRIX: 93-08775-J1/S0IL
: 893-05874-P1,RL/HCB
REVIEWED BY: D.E. STROUPcA&kaIG'?j 93-09774-P1,R1/FB
93-09804-P1,R1/DIW
LABORATORY : ' PNL - $3-08775-C1l/801IL
93-08755-C1/SOIL
CASE #: SST 241-T-102 CORES 55.& 56 93-08775-M1

5DG #: 83-08755-PNL-102

ASSESSMENT SUMMARY

Direct WexrLch

TIC/TOC/TC TIC/TOC/TC NH, OH
1. Chain of Custody 0 0 o) o]
2. Holding Times - X X X X
3. Instrument Calibration . 0 0 0 O
4. ICV/CCY X o NA  NA
5. Analvtical Blank o} X NA NA
6. Preparation Blank - NA NA o] X
R. LCS - ' X o - o o
a. lic a is b4 o} X (o]
10. Matrix Spike X o o NA

data had no problems

data qualified due to minor problems

data qualified due to major problems, some data may be
unusable

O
&z
M

i

OVERALL ASSESSMENT The samples were collected 3-25, 26 & 28-93 and
analyzed as follows:

Direct TIC/TOC/TC 8-18,19,& 20-93 144 days from collectien
Water Leach TIC/TCC/TC 8-10-93 136 days from collection
Ammonia -9-2-93 159 days from collection
Hydroxyl Ion : §9~1-383 158 days from collection

The recommended holding time £for TIC/TOC and ammonia agueous
maktrices is 28 days from collection of the samples. Hydroxyl Ion
analysis should be done immediately after sample collection as
recommended for pH. Although the regquirements for soil or sludge
matrices have not _been established, the guidelines for acgueous
matrices should be followed.

) A-143
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Direct TIC/TOG/TC: The analysis of the sample, duplicate; and
matrix spike was done over twe dayvs {8-18,20-283} as an axtended

batch. The original TOC portion of the matrix spike had a recovery
of 60% and the third system standard for TIC and TOC had recoveries
of 61% and 62%. A fourth system standard was successfully done on
the first day, and a blank, system standard, and matrix spike were
successfully completed on the second day. The original TIC spike,
which is run before the TOC spike, is 86%. TIC/TOC system
standards, other than the previously noted third standard, produced
recoveriss from 92 to 98 percent for TIC and 91 to 95 percent for
TOC (limits 90-110%). Other than the original TOC matrix spike of
60%, the other matrix spikes are within limits, with TIC spikes
from 86 to 117 percent and TOC spikes from 103 to 106 percent
{limits 75-125%). The TIC relative percent difference (RPD) is
wikthin the 20% limit, but the TOC RPD is high at 28%. The TOC
results may be suspect due to the original spike recovexry,
excessive holding time, and high RPD. The TIC results may be
suspact due to excessive holding time.

Water Leach TIC/TOC/TC: The RPDs and matrix spikes are within the
recommended quality control limits noted above. Method blank
results are 80 ug/g. for TC and TOC, which is abovse the method
detection limit of 50 ug/g, indicating handling contaminabtion.
These results may be suspect dus to the excessive holding time.

Ammonia: The spike recoveries are within the recommended limits
noted above. A difference between the sample and duplicate
analysis is noted as the duplicate is non detect and a wvalue of
27.2 ug/g is reported for the sample. There was not enough sample
for a re-analysis. The results for the duplicates, field blank,
hot ¢ell blank, DIW blank are non detects and no RPDs are reported,
This data may be suspect due to the excessive holding time and
duplicate analysis.

Bydroxyl Ton: There was not enough sample to do the 1:1 extraction
as specified and 1:5 extraction was used for the titration. No
titration could be done on the field, hot cell, or DIW blanks due
to the lack of a titratable constituent. The entire 5 mL portions
of- the 09774-P1 & P2 werxe combined and 2 ml, of 08755-M3 were
titrated with no results. No hydroxyl ion was detectable in the
sample or duplicate. These resulkts may be suspect due to the
excessive holding time. '

NOTES: Hot cell, field, and DIW blank analysis was done for Direct
TIC/TOC/TC, Ammonia, and Hydrexyl Ion analyses.
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WHC-SD-WM-DP-052.
ADDENDUM 1 REV. O

IC ANIONS DATA ASSESSMENT

DATE: 10-19-93 SAMPLE/MATRIX: 93-08755-C1/SOIL
o/ 93-05874~01/SOIL
REVIEWED BY: D.E. STROUp A&/ w-2¢-73 93-~09775-0L/SOTL

93-09804-QL/SOIL
LABORATORY: PNL : .

CASE #: SST 241-7-102 CORES 55 & 56
SDG #: 93-08755-PNL-102

DATA ASSESSMENT SUMMARY

IcC
ANTONS

1. Chain of Custody e}
2. Holding Time X
3. Instrumenh Calibration O
4., ICV/CCY O
5, Analviical Blanks ' o)
8. LES X
9. Duplicate Analvsis X
10. Matrix Spike | O
11l. Retention Time 0

data had no prcblems

data qualified due to minor problems

data qualified due to major problems, some data may be
unusable

O
£
M

nuwH

OVERALL ASSESSMENT: The recommended holding time for agueous matrix
IC Anions analysis is as follows:

Sulfate, Chloride, Fluoride ‘28 days
Nitrate, Nitrite, Phosphate’ 48 hours

The samples were collected 3-25,26,& 28-93 and IC Anions analysis
was done 8-25-93, which is 150 days over the agueous matrix
recommendation. Although the requirements for soil or sludge
matrices have not been established, the guidelines for aqueous
matrices should be followed. The recoveries for the control
standard sample are above the recommended 80-110% (see the IC
Anions laboratory narrative included in this validation report for

further comments). very thorough c¢alibration and Initial
Calibration/Continuing Calibration Verifications were completed for
/H-145
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WHC-SD-WM-DP-g52.
ADDENDUM 1 REV. 0

the analysis. Matrix spike recoveries are within the recommended
75-125%. The Relative Percent Difference value for the Field Blank
sample is higher than the %20% criteria and the Field Blank
duplicate sample has a high nitrate value that the laboratory feels
iz due to contaminabion. Also check the laboratory narrative for
mabtrix interferences on the fluoride peak and a matrix effect noked
on the chloride peak that could bias the reported values.

NOTES: Hot Cell, Field, and DIW blanks were included in the
analysis. This data may be suspect due to the high LCS recoveries
and the excessive holding tEime.
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ADDENOUM 1 REV, O

MERCURY & CHROMIUM VI DATA ASSESSMENT

DATE: 10-19-93 SAMPLE/MATRIX: $3-08755-D1/SOIL
: 93-08755~-CL/801IL
REVIEWED BY: D.E. STROUP ,6éffo-2é'?3
LABORATORY: PNL

CASE §#: SST 241-T-102 CORES 55 & 56
SDG #: 93-08755-PNL-102

ASSESSMENT SUMMARY-

Hg CxrVT
1. Chain of Custody o] O
2. Holding Times X X
3. Instrument Calibrabion 0 O
4., ICV/CCV © NA X
6. Preparation Blank : o] 0
2. Lcs . O X
9, Duplicate Analvsis X -0
10. Makbkrix Spiks X o
0 = data had no problems
X = data qualified due to minor problems
M = data qualified dues to major problems, some data may be

unusable

OVERATLL ASSKSSMENT: The recommended holding times for Mercury and
Chromium VI aguecus matrices are 28 days and 24 hours respectively.
The samples were collected 3-25,26,& 28-83. Mercury analysis was
done 8-25-93 (150 days from time of collection) and Chromium VI
analysis was done 9-8-83 (164 days from time of collection).
Although the requiremsnts for soil or sludge matrices have not been
established, the guidelines for agueous matrices should be
followed. No ZInitial Calibration and Continuing <Calibration
Verifications were completed for the Chromium VI analysis. A
handwritten noté at the bottom of the laboratory narrative refers
to DR-93~-041 for an explanation of the lack of this quality control
check. No prespiked Chromium VI sample was analyvzed, but one of
the duplicate samples was post spiked with a recovery of 106%. The
Mercury Relative Percent Difference for the sample and duplicate is
high (46%, limit 20% - Check the Mercury laboratory narrative
included in this wvalidation report for further comments). No
Mercury Mabtrix Spike was analyzed, but a blank splke was done with
a recovery of 102%.
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NOTES: The Mercury analysis was done twice, but only the results
from the 8-25-93 run are reported in the laboratory data summary
table. Both the Mercury and Chromium VI analyses may be suspect as

the proper quality controls were not used and the holding times are
excassive. o - :
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WHC-SD-WM-DP-052
ADDENDUM 1 REV. 0
RADIOCHEMICAL DATA ASSESSMENT

DATE: 10-21-93 SAMPLE/MATRIX: 93-08755-C1/S0IL
93-08755-CH1/S0OIL

REVIEWED BY: D.E. STROUP:ﬁdJ:’a‘QG“?z 93-08755-H1/SOIL
93-05874-R1/FB

LABORATORY: PNL , $3-09774-R1/HCR

. 93-09804-R1/DIW
CASE #: SST 241-T-102 CORES 55 & 56

SDG #: 93-08755-PNL-102

ASSESSMENT SUMMARY

TTL

GEA u A&B Sro0 Tc39
1. Chain of Custody O O O 0 O
2. Instrument Calibration. O 0 X X 0
3., EBfficiency Checks 0O 0 o] O O
4 . Backaground Checks e 0 o] o] 0
5. Preparabion Blank 0 0 0 0 0
6. LCS O O 0 0 0
7. Duplicate Analysgis X 0 0] 0 0
8. MS/Carriers 0 o o) o o

0 = data had no problems
X = data qualified due to minor problems
M = data gqualified due to major problems, some data may be

unusable

OVERALL ASSESSMENT: Initial Instrument Calibration documentation
was only provided for the GEA and liquid scintillation counters.
This information was not provided for the alpha and beta counters
used for total alpha/beta and Sr-90 determinations. These results
were qualified as estimated (J) for missing documentation.
Efficiency check data and the corresponding control charts were
provided for all data. Sample 08755-CH1 GEA Co60, EulS54, and
Eul55; and sample 08755-Cl GEA Eulb4, Eul55, and Am24l duplicate

analysis Relative Percent Differences are above 20%.
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE October 25. 1993 _ SAMPLES/MATRIX 93-08755-H]
REVIEWED BY  _D. J. Smith (j%;2g§/f741/§3

LABORATORY PNL-325 7

CASE # Tank T-102

sDG # 93-08755-PNL-102 .

DATA ASSESSHENT SUMMARY

Pu238 Pu239/240 Am241 Np237

1. Chain of Custody 0 0 0 0
2. Initiat Calibration X X X X
3. Efficiency Checks 0 0 0 0
4. Background Checks 0 0 0 0
5, Preparation Blank 0 0 0 0
6. Labaratory Control Sample 0 0 0 0
7. Duplicate Analysis 0 0 0 0
8. Matrix Spike/Tracers/Carriers 0~ 0 0 0

0 = data had no problems

X = minor problems, data may be qualified

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Initial calibration data for the alpha. proportional or
scintillation counters was not included in the data package. A1l results were
qualified "estimated" (J). All other OC criteria were met.

NOTES: _Mairix spike levels for Np-237 were extremely high relative to sample
activities. In the case of sample 93-8755-H-1, the spike Tevel was 8,000
times the sample activity. WHC-CM-5-3 suqgests that spiking be performed at
.5 to ? times sample concentration or activity.

/A~ 130 00114
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WHC-SD-WM-pP.gs50.
ADDENDUM 1 R&V. o

RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE October 25, 1993  ~ MPLES/MATRIX 93-08755-Hl
REVIEWED BY ~ D. J. Smith tff?Z 7/§3

LABORATORY PNL-325
CASE # Tank T-102
SpG # 93-08755-PNL-102
DATA ASSESSMENT SUMMARY
Cm241,243

1. Chain of Custody . 0
2. Initial Calibration X
3. Efficiency Checks 0
4. Backaround Checks 0
5. Preparation Blank 0
6. Laboratory Control Sample 0
7. Duplicate Analysis 0
8. Matrix Spike/Tracers/Carriers 0

0 = data had no problems

X = minor problems, data may be qualified

M = data qualified due to major preblems/some data may be unusable

OVERALL ASSESSMENT: Initial calibration data for the alpha proportional or

scintiliation counters was not included in the data package.

All resylis were

qualified "estimated” {J). A1l other QC criteria were met.

MNOTES:

/A= 151
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DATE
REVIEWED BY

WHC-SD-WM-pP.gs2
ADDENDUM 1 REV. 0

RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

October 25, 1993 AMPLES/MATRIX 93-08755-€1

D. J. Smith (3;2_/7/6_ /o/égf/éj
/, / 4
4

LABORATORY PNL-325
CASE # Tank T-102
sDG # 93-08755-PNL-102 —
DATA ASSESSMENT SUMMARY
H-3 €-14

1. Chain of Custody 0 0
2. Initial Calibration 0 0
3. Efficiency Checks 0 0

Background Checks 0 0
5. Preparation Blank 0 0
6. Labgratory _Conirql Sample 0 0
7. Duplicate Analysis 0 0
8. Matrix Spike/Tracers/Carriers 0 0

0 = data had no problems

X = minor problems, data may be qualified

M = data gualified due to major problems/some data may be unusable

OVERALL ASSESSMENT:
scintillation determinatigns were provided.

All calibration check documentation for the liquid

Fach sample was spiked and all

spike recoveries Were acceptable. All other QC criteria were met.

NOTES:

/A- 137
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE " _Qctober 25. 1993 SAMPLES/MATRIX 93-08755-H

”ig/é; 73

REVIEWED BY D. J. Smith

LABORATORY PNL-325
CASE # Tank T-102
ShG # 93-08755-PNL-102
DATA ASSESSMENT SUMMARY

Iso U
i. Chain of Custody - 0
2. Initial Calibration Q
3. Efficiency Checks N/A
4. Backaground Checks N/A
5. Preparation Blank 0
6. Laboratory Control Sample 0
7. Duplicate Analysis 0

8. Matrix Spike/Tracers/Carriers N/A

0 = data had no problems
X = minor probiems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: __ A1l calibration check documentation for the Thermal
Tonization Mass Spec. analvses were provided. Spikes are not required since
ratioes are geasured, _Isotopic plutonium could noi be analvzed dus to the Tow
concentration in the samples. Alil other QC criteria were met.

NOTES:

/A~ 153 000147
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Nt tomeay - ADDENDUM 1 Rev, o
/

P.O. Box 19700 Richland, WA 99352

March 29, 1993 D 9352556

Mr. A. G. King, Director .
Analytical Chemistry Laboratory. -
Pacific Northwest Laboratory '

Post Office Box 998 ,

Richland, Washington = 99352

Dear Mr. King:

LETTER OF INSTRUCTION FOR THE ANALYSIS OF ADDITIONAL CORE SAMPLES IN FISCAL
YEAR 1993 - ’ - '

References: 1. Draft, Technical Project Plan, "Pacific Northwest Laboratory
Tank Waste Characterization Project Draft Technical Project
Plan," dated March 10, 1993.

2. Letter 9302439, “Characterization Activities to Meet the
M-10-07 Milestone,” R. E. Gerton, RL, to President, WHC,
dated March 15, 1993.

3. WHC~SOW-93-0002, Revision 0, "Sampling and Analysis of S$ST
and DST Waste Tanks in Support of TWRS Fiscal Year 1993,*
dated November 1992,

4. WHC-SD-WM-PLN-047, Revision 0, "Tank Waste Remediation
System Tank Waste Characterization Plan," dated
December 1992.

This letter of finstruction (LOI) provides changes to the core samples that ars
planned to be sampled during fiscal year (FY) 1993 and sent to the 222-S and
325 laboratories for analyses. The laboratory is requested tc receive,
extrude, and, upon approval of the technical program plan (TPP) (Reference 1),
analyze the additional single-shell tank (SST) core samples described below.

Westinghouse Hanford Company (WHC) has been dirscted by the Department of
Energy, Richland field Office (RL) to meet the Hanford Federal Facility
Agreement and Consent Order interim milestone M-10-07 by obtaining 24 core
samples from 12 SSTs by September 30, 1993. While approval for extension of
the 216 day requirement was not reteived, the RL has acknowledged that not all
cores could be analyzed in this time frame (Reference 2).

Table 1 provides the core samples planned to be obtained in FY 1993 and the
expected sampling completion date. Since the issuance of the statement of
work (SOW) (Reference 3), five non-whtch Jist SSTs have been added to the
schedule. Due to the need to take additional SST cores and the delays in core
sampling caused by the sampling stand down, sampiing of double-shell tanks
241-AZ-101 and 241-AZ-102 have been deferred. : : :

] A-137 | o054
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© WHG-SD-WM-DP-052 .
) ?géﬁégiKMQ ~ -ADDENDUM 1 BEM»O, | 9352556
March 29, 1993 '
Tabie 1
Tank | Est. Sampling Date
241-T-107. 3/10/93
241-T-105 3/23/93 -
241-T-102 4/2/93
241-C-106 4719/93
241-C-104 | '5/3/93
241-C<105 5712793
241-c-111 | 67793
241-C-108 6/28/93
241-1-101 7/21/93
) 241-BX-109 8/15/93
241-B%-102 9/1/93
241-AN-107 9/15/93
241-C-103 ' _ 9/25/93

The cores from SSTs 241-T-105, 241-T-102, 241-C-104, and 241-BX-109 are to be
analyzed using Module A in the Tank Waste Remediation System.Tank Waste
Characterizatjon Plan (Reference 4). The core from Tank 241-C-1085 will be
analyzed using Module F. Table 2 Tists the additional samples that will be
obtained and the analytical modules to be usead.

Table 2
Tank # SST/0ST - | # Cores # Segments/ Type of Tank lodule =
) LI N s Core . -
241-T-105 55T 2 2, Non-Wateh List A
241-T-162 _§S8T 2 1 Non-Watch List A
241-C-105 SsT _ 1 3 Early Ffeed F
261-C-104 L 8sT . .2 [ Non-Watch List A .
) 241-BX-109 - 88T 2 3 Non-Wateh List A CE
- f .
JA-158
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Mr. A. G. King ADDENDUM 1 RV, o 93525358
Page 3 : C )
March 29, 1993 .

The determination of which core samples will be sent to the 325 Laboratory for
analysis will be made by Hanford Analytical Services Management before the
sampling of that core begins. The following tanks are currently planned %o be
sent directly to the 325 Laboratory: 241-T-102, 241-C-106, 241-C-105,
241-C-108, 241-8X-109, and 241-C-103. It is expected that portions of the
other core samples will be sent from the 222-S laboratory for selected
analyses. The 325 Laboratory is authorized to receive and extrude these
samples, photograph the segments, perform the measurements that must be done
before the samples are subdivided and placed into jars, obtain any necessary
unhomogenized subsamples, and store the samples until the TPP is approved.
Homogenization, compositing, and analyses are to be performed only after the
TPP is approved.

This change has been determined to be WHC impact Tevel 4. This LOI will be
added to the SOW in an appendix and the table of contents of the SOW will be
updated. Should there be any exceptions to this LOI which are not already
documented in the draft laboratory technical project plan (Reference 1), the
laboratory is requested to provide written notification to Analytical Customer
Interface and Analytical Evaluation and Reporting by March 31, 1993. Work
order number ED3540 for $250K is attached for initiation of work on SST core
samples taken in FY 1993. If there are any questions, please contact

Mr. K. L. Silvers at 372-2485 or Ms. L. M. Sasaki at 373-1027.

o s

K. LJSilvers, Acting Manager A. F. Noonan, Manager
Analytical Customer Interface Analytical Evaluation and Reporting
Hanford Analytical Services Management
pkc
Attachment
PNL - R. M. Bean
W. B. Gintner
S. G. McKinley
V. P. Ostrander

A-159
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‘ o ED3540 - '

¢ C (" WORK ORDER e

S4.300 58 01 9

1 ———r
TSERICINGS rCUSTOMEm’ r’sun-accounn’ rnss 4O WO r AUTH, FUNDS f AREA BLOG, fll)

! COST CEHTER SUPPQAT COQE ACLT, LLASS

L e B NS5 A e by 18:2,5,0000 r30|0 L 1325581

TART DATE TERM. DATE GVERHEAD COOES PROIECT MO §
I N SR S Y S NN N I

§ i ' S NN
; RESPONMELL GAG, QA LEVEL GA REVIE FY FUNQS PR, MO, rfYﬁTEM
= JIZLKl?I?":J 30 T _F als TR ER: TR i IR L1 e
§ otscewmon FAQUNES cHanGENoTICE - (J ves T wo ASHGNED 7O ' Fa. NG,
S SST Core Sample Analysis - Initjate work on SST cores 1-$—G.Mc¥inlaey t
£ per SOW (YHC-S0W-93-0002) and Correspondence #9352536 IHCLUBES AEFEARAL OROERS)
g {letter of instruction} HOURS
E - LAROR & TIME
2 . E% 3! ;;5! ! MATERIAL
E : Sppfi i OtHIR
8 '"1A_F_Npanan ﬁﬂf]mh-\__.-ﬂ- S eie) ‘Q-{N TOTAL $250,000
4 ’ FUDGET AFPROVAL DaTE it NE OR COST |
= C, M uelch- [l ?ﬁ—ﬂbd AecounT TR
' 15SUED i"g . QAT 5 PHONE ACCIATED LY r ASSIGNED SERV,
L. M. Sasaks 3- '?___?3 3721027 Y.y
APOROVED BY DATE COMPLETED « FMN OATE ISSUING ORGAM
) E . . i> PR A ‘ < r (7{K ? 2 9
L v oRiRsT Digﬂ' COMPAMY INDICATOR: D-PHL R-XEH M -KEHF W-WHC 9-DOE {1) FORNTERNAL CONTRACTOA USE ONLY.

) A- 180 COCLS?
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) P.0. Box 1970 Richland, WA 99352

. July 13, 1993 . - 9355888

Mr. A. G. King, Manager
Analytical Chemistry Labeoratory
Pacific Northwest Laboratory
Post Office Bax—999 .
Richland, Washingion 99352

Dear Mr. King:

LETTER OF INSTRUCTION PROVIDING GUIDANCE AND PRICRITY FOR SAMPLE ANALYSIS OF
TANK T-102 CORES 35 AND 56

References: (1) WHC-SD-WM- PLN 047, Revision 0, “"Tank Waste Remediation
System Tank Nasto Characteriza?1on Ptan," dated December
1992. :

{2) WHC-SQOW-93-0002, Revision 0, "Sampling and Analysis of SST
and DST Waste Tanks in Support of TWRS Fiscal Year 1993,"
dated November 1992.

This letter of instruction (LOI) provides guidance and ana]yt1cai priority to
the 325 Laboratory for the characterization of S1ng1o~She11 Tank 241-T-102
cores 55 and 53.

.\.,__,/

Because of a shortage of sample material, the complete suite of analysis far
Module A cannot be conducted on each core. As a result, the analysis will be
prioritized fot the tank on a core-by-corz basas. Sample material from core
56 will be recoverad and storad until further notice. The table below
provides the andlysis and subsequent priority for core 55 sample material.
The analysis shall be conducted in the order of priority until there is no
Tonger any sample remaining.

Table - Prierities for Analysis of 3Solids Care Composita

[ :

Priority ) Analysis o Initial*® or
o -z . 1 Dupticats Sampl=
1 | bulk density ) initial
2 H;tnr leach: i(i‘ nitrica 3 : — initial/duolicata
3 acid lﬂac"l and -usinr\ Ho | ‘ = initial .
. fusion: radicruclides (GEA, Pu39/240, Am261, S¢S0, initial’

total U, Pu/id 1sotcmc, Te99, togal aL:ma co:at —ata)

Watar {2ach: an‘mcma ‘Tag, carbcnata; 1ce, G:A c14 jniciat
H3, toral al.cha tccal Lara

. ‘ ) : difact: oy, roc, osc/ma .- ) inicial 1
-161 oy
/4 COULSS

S 2800-078 Hanford Cperations and Enginaaring Caniracior for the US Departmant of Znergy
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Mr. A. G. King T ot 9355838
Page 2 o0 WHEG-SD-WM-DP-052-
July 13, 1993 oo ADDENDUM 1 REV. O
Priarity ' . Analysis - Initial*™ or
o _ e i Ouplicate Famnla ‘
7 | uck solids, 4t % oxides ‘ - e initial
1 - watar leach: Cr(Vvl), TOS initial
water leach regidual solids: dry weicht, GEA
g .| acid Lgé}h and fusion: [CP ‘ ) dupticate
10 : fusion: ridionuclides (GEA, PU39/240, Am241, $r90, duplicata
gotal Y, Pu/U isotopic, Te99, total alcha, total heta)
11 © -} water leach: ammonia, TOC, carbaonate, {CP, GEA, C14, duplicate
- H3, tocal alpha, tatal hata
12 . . . | direst: cN, TGC, BSC/TGA , B duplicata
13 ¢ T WtAn saolids, wel agides i : - duplicata
14 . watar lsach: Cr(Y1), TDS ) - initial/dupticata
_water leach rasidual solids: dry wsichz, 583 }
15 oH, GH e T;_;fui. - initiat/duplicata,
16 .l Hg, 1129 » L _ initial/duolicate
17 _| rheology, PsA Curhermcgepizad samples) initial :
S o - t
18 ‘ Ice/Ms (1129, neble mevals), TCO initial/duplicata”
(due to lack of methed) | . . - L :

”* “initial® to inciude spikes if requirasd

This LOI providing analytical guidance has been determined to be Impact
Level 4. 1If.you have any questions, pl=ase contact Ms. L. M. Sasaki at

373-1027 or Ms. H. S. Rich at 372-2485.
cCl/zfif’)

cientist
ustomer [nterface

Very truly yours,

L. M. Sasaki, Engineer :
Analytical Evaluating and Reporting

jgi - - D
PNL - S. G. McKinley : : -
S. A. Schybert v
J. M. Tingey - =

)A«iSE
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

i1} Shipmeni Number 533 —O0% g% 2 SampIeNumber

?2=0%

i3} Tank t/.:’ﬂ:% T {5) Riser 2 {5) Segment

{7} Core Cli (§ (&) Cazk Serial Number (f Z‘é_{z% é :90

D, it
(3) Supervisor® i ” LT AR ?;' i f,?

Iy

L

Over Top Dose Rate

Radiation Survey Data: ’ {9} FIELD {25} muoau?m’
<O, 5/ 7

£, SHv /i,
A/é M UA.%
Iy .22

Side Dose Rate

Bottom Dose Rate

< Pe

{aipha} {alpha)

Smearable Contamination
~ )‘) [S—

(beta-gamma)
ApT* C‘%/Z

{Signature)

A~

{beta pamma)

pr 1
RPE

[Signature)

A. Work Package Number

(10} Shipment Descripyon:
292~ /185~ 1 )
Y29

G5
iwjﬂ(@z?f

F. Expecied Solid Content 5& %
G. Dose Rate Through Drill Siring _dMM }"//M

H. Expected Sample Length 2t i

B. Cask Seal Number

C. sampler Number Used

D. Date and Time Sampler Unseated

E. Expucted Liquid Content

(11) INFORMATION (Include statement of laboralory tests to be performed.)

Zuﬁ‘é~50~m;;¢~/4,{/,,ptf"7;/%ﬂ4¢/é/§"

{12) Field Comments:

(27} Laboraiory Comments.

{18) DESTIHATION (2'0} ALCIPIENT NAME [22) DATE RECLIVED

525 Fndtewss |4~/ T3

{13} POINT OF ORIGIN 14) §EN /AME {1;)0751%15%50
— . S
LY/~ 7~ Wy

{15} 5ENDLR EHATURE {17} TIME RELEASED
#ﬁy. t% (g0

{21} AECIPIENT SIGRATURE® (23 Titat (7))
%#”Z‘? N 254 iy LIS

(19} Seal Intact Upon Release? | (24) Seal Intact Upon Aeceipy?

ves [ No ,EJ/Yes- O Ne

T Yes [ no

{25) Seal Data Consrs‘em with this Record?
ShipmeniNo. Cask Seal No
LAYes [3 No

Sampie No.

EYes [ No

<
Wiige ~ Oti:ce of Sapspie Managumunt Yueilow - Reaiprent of Sample

Pk - #rocess Enganeermyg, R1-51

ISTRIBLUTION-

BC-6000 309 {02450}

Goldenroud - Tank Farm Operauons, Y40

WHC-SD-WM-DP-052-
ADDENDUM 1 REV. 0
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CHAIN-OF-CUSTODY RECORD FOR CORE SANPLING

: S/
{1} Shipment Humber 573" (9«9 6 {2) Samptle Number /»/‘//‘]/L {3} Superviscr® ﬂr/}"?é}"f@ ?Zé-"'é/
£ Tank %ﬂg 7 (5) Riser /Vﬁ:ﬁ {8) Segment (ﬁ_j’/__& (cere __ (D ngilé-.fé(ﬁ) Cask Serial Number O/ ()R 2
Radiation Survey Datay {8} FIELD {26)LABORATORY {10} Shipment Description: - . -
Over Top Dose Rate | , éé éﬁg _/é‘_?g -<;-(915’-/h~//(, Al Work Package Number #&J - C?’? "&//JZ ~ze
Side Dose ftate - ﬂ‘(m 0.5 hafl B. Cask Seal Number' L 43,}’2}
o w ]
Bottom Dose Rate : 7 ' <0 5 S €. Bampler Number Used o C}/- // &
- Smearable Contamination - <h e D. Date and Time Sampler Unseated ~ 3-2%-9 3, /1.5
%j&;}“ é{gph& E. Expected Liquid Content /Qﬁ%
L s . Expecied Solid Content s
e AT G. Dose Rate Through Driil.Sting | : /f//_j—’
) 1\?3 {Signature) H. Expected Sample Lengih - !
r'l,:' v {11} INFORMATION (Include stalement of laboralory tests Lo be performed.)
=} .
o ! ] . -
s 0 b HC-SO0-0m ~ LA~ 047, Yoot
L
WHTEH. S 1 Fr & o7 [OR T
{12) fField Comments: ] 27 Labpralory Comments
{13} POINT OF ORIGIN {jﬁ:uo;}ﬁmz (12) ATERELEASED 18) DESTINATION {20} RECIMENT RAME {22} DATE RECEIVED
2417~ LD K Ter [-17% 25" IR L S| A-/~F3
(Wf %’ uyemﬁaméo {21) RECIPIENT SIGHATURE® {23) TiIME RECEIVED
(02 lai st | [77% 20 vpey |/ dhdlrreno | 204
{19} Seal Intact Upon Release? | {24) Seal Intact Upon Regeipt? {25} Seal Data Consistent with this Record?
: Shipment Mo. Cask Seal No. . Sample No.
-~ Yes [JNo /E]‘Yes O we /ZYes {1 No AT Yes []No - /E Yes [J No
Q BISTRIBUTION:  White = Ofhee of fample Management Yullowe = ReCipent of Samnple 8C-6000-309 (02/50)
@ : Punk - Process Engineening, R1-5) Guldeniod - Tank Farm Oryenl.om. T4-0t
st
t WHC-SD-WM-DP-052-
= ADDENDUM 1 REV. 0
1
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CHAIN-CE-CUSTODY RECORD FOR CORE SAMPLING

{1} Shipmant Number _y 5.17 ;fﬁﬂ ﬁ

{2) Sample Number

? 5’&/0 {3} Supervitor® .:.), f/ 7/()_“//'-&:&/

@ Yook _/R T

(5) fuser g {6} Szgment ,{ ’ (7} Core £ z; ir’é {8) Cask Serial Number { /{2?2_2_/

Radiation Survey Data: {8} FIELD [26)LABORATORY

Over Top Dose Rate

Side Dose Rate

Bottom Dose Rate

Smearable Contamination

((Zjuh)) falpha)
<

£ b &

{bera gamma) (beta-gamma)

il Sy

{Srgnatite) (Signyture)

L/ IR b E me)~ , |
OQ OMY [HA-  To nu Jee| 8. CasksialNomber 1{; Lo

A Seed=

{10) Shipment Description:
A. Work Package Numb_er

A-9Z - zﬂ//d'? ~ &0

C Sampler Number Used

P/ J 2O

35:2}_;3/&_2 g

jﬁ 2
DL AR,

"H. Expected Sampte Length 7"/

D. Date and Time Sampler Unseated
E. Expected Liquid Content

F. Expecied Soiid Content

_G. Dase Rate Through Dril} Suring

[11) INFORMATION (lqclude slatement of faboratory tests to be performed.)

W e 50- W41~ pry -0y 7 Mornlr?-

{12} Fleld Comments:

{27} taboratory Comments

¢

{13} POINT OF ORIGEH [IE)DATERELEASED

{18) DESTINATION {20] REQIPIENT NAME {21} DATE RECEIVED
" —
i B

e T BT

324 A A rr A S
21)FE(IPII:N iIGHATUIRK' (23} Tivif RECEIVED
W/%/M k ﬂ;/fkd&wr 2’/5,

HDLR §IGNATURE" {17 TIME RELEASED
/2 Me’ =2
{19) SealtnLactl.lpc»nﬂeL!/dse1 (24) Sedllntact Upon R:{’(ei 1?

}@ Yes [ No E/Yes {1 No

(25) Seal Ddia Cons:slem wilh this Record?
Shipment No. Cask Seal No.

Sample Na.

/Ef‘(es 0 no _plres O No Flves [ No

DISTRIBUTION.  White - Office of Sample Managument
Pink - Process Engineenng, R1-5 14

Yellow - Recipiznt of Sample

Gulaeniod - Tank farm Operations, T4-01

- WHC-SD-WM-DP-052.
ADDENDUM 1 REV. 0
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<o0-204
-7/

&3

AR

{1} Shipmeant Number g3~

i
.\-../

CHAIN-OF-CUISTGDY RECORD FOR CORE SARMPLING

{4y Tank _ JOR T

' Radiation Survey Data:
Qver Top Dose Rate
Side Dose Rate

Bottom Dose Rate

Smearable Contamination

DOY {2} Sample Numbee _ 93~ 089 (3} Supervisart /7. £, soifeS
ey Jrers
(5) Riser g {6) Segment { {7) Core __ (7 S 5 {8) Cask Serial Number "? SO0
{9) FIELD {26) LABORATORY {10) Shipmen Description:
< | <! A. Work Package Number -2 ONS s
— M—g—;%s,
< L3 < /S 8. Cask Seal Number SO Y357
)
2.0 2.0 C. Samplesr Number Used B e a adii T ik i
< D2E ) 0. Daie and Time Sampler Unsealed_ 3-25-?1 o5
‘5‘"‘" “'"’5" E. Expected Liquid Content 20 %
e
(fm;ﬁm; TRy F. Expecied Solid-Content 20 9p
APT* ) Rpftff A_Jﬁ Z ‘ G: Dose Rate TH:ough Drill Suing /20 mr/}fﬁ
fSagnuur?Jé- (Signature} . H. Expecled Sample Length '7 "

{11) INFORMATION (Include statement of laboralory tests to be performed.)

PWHC-SD- W M=PLN- 047, thodtle &

.12 Field Commenis:

™S Sweedle wnd Te

ore Theb Shovld have Qe

SO ON 143 Wit Sample q3-oi. IT Wnad Buw
I 5K Tank, Farra Por Thi lany moth..

{27) Laboratory Comments

{13} POINT OF ORIGIN | {12) SERDER HAME [15) DATE RELEASED {1B) DESTINATION {20) AECIPIENT NAME [22) DATE RECEIVED
- - e
FETRESYS M.c. JTaNes L e 325 TK tarews JY =77
{15) SENDER SIGNATURE® {V7) THME RELEASED (ZI)/RE/CIPIENT SIGHATURE® {23) TIME RECEIVED
. Ceco.
e 202 | 00 e |[2P0 N e liee) | 2059
(19 Seal Imact Upon Release ™} (24) Seal intact Upon Receipt? {25} Seal Data Consistent with this Record?
Shipment No. Cask Seal No. Sample No.
fq Yes L[] No /HWS (] No [ Yes []WNo ,P;]’Yes [ No O Yes [ No

DISTRIUNION:  Whie ~Glhee 0l Sampie Mandgement
Fanh - Peocgys Engingeang, R1-51

Yellow - Recipient of Sample

Guldentod = Tank Fasn Operations, T3-01

BC-6000-309 {0250}
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ADDENDUM 1 REV. 0  DEFICIENCY REPORT N NTS

Ttk 01171
) . fila Cat.

1. DR Numbes 2. Date: 1 QA Plan Numbez | 4. Impact Level: | 5. Project/Activity Mumber 5. Org Cade
. 92031 T/19493 ALOWN3, Rev. 1 1 rr DTEWS
7. PROIECT/ACTIVITY TIILE: Tank Waste Characterization Project Ta. CLIENT NAME: WHC

3. REQUIREMENT AND SOUYIIC'E OF REQUIREMENT (Document No, Revision, and Title):

PNE-MA-559 Manual, Procedure #PNL-ALO-051; Sample Ressiving
Scction 3.0 states in part "The {ollewing information is rocordéd on the sample receipt form (Exhibit 1) .. Verificarion that the sample ideanlicstion
agrees with chain-ofwcustody dochment*

2. DESCRIPTION OF DEFICIENCY: .

The Chain-of-Custody (COC) was signed when samples were sseeived and the Sample Reccipt Form was prepamd. The samples were resived
within the Shiclded Analytical Laboratory (SAL) ia labelled cans. The COC and Sample Reccipt Form were consisteat »ith the identifications on
the ;ample cans, The samples were mmeoved from the Gas approximately one_month Iater. The labelling on the samples within the cans werz ot
consistant with that of the COC. WHC sample #1049 »az missing this identfication on the sample bottle and the labeiling indicated the samgple was
"liner liquid® but it was a s¢lid materal, The Sample Ressipt Form did act meflect these discrepancies.

92, CORRECTIVE ACTION RESPONSE DUE: N/AS

10, MCR Required? NO [ ] YES (X] 102, Referenced Sweveillancs Number or Other

Originator’s Signatues angd Dale

Number  PMT-53-038

Numbes NJA

123. EVALUATION AND CORRECTIVE ACTION (Cause of Deficiency)t

The samples arc not removed from the cans until they can be processed, This is done for several reas0nss 20 keop the radiation exposure ALARA,
sample analysis scheduie may not have been established, and sample majeral may need io be irzasfarred o another froup o that the sample
container may be opencd in the mast appropriate location. Duc to these reasons, the Sample Receipt Form s peepared without verifying the content
of the sample conrainer,

" 12b, Effect of Deficicney an Validity snd Integrity of Resuits: 12c. I Unknown, Some or Significant eifect, {{dentify results affected oc
. ’ poteatially alfected):
{X] None [ ] Unknown [ ] Some { ]| Significunt

Explain: Sample identification was verified when cans were
opcncd. Dizczepancy was aated and resolved (see 12f , -
below). )

12d. ACTION TO CORRECT DEFICIENCY: NONE

12e. ACTION TO PRECLUDE RECURRENCE:

Procedurs PINL-ALO-051 #ill be revised to incorpdiate the recoipt of sample coatainers and what actions are necsssasy vhea the samples ars
removed [rom the contaidey,

Expected Completion Dater September 24, 1953

12f. CONTACT CLIENT? { | Mo [X] Yer—
Contacted (Mame and date), Contacted by (Mfame wnd Date): Conracted Kaith Fuiler, WHC, 7/13/93 by SG McKinley, ACL Project Managez

Explain: Oce of fou:';amp[ﬁ were received with improper labelling, therefors samples ¥ere matched with that of the COC and the incorrect
sample was determined to be sample D49 by climination. The sample was also labelled as Tiner liquid™ which was jacoasst. Disgussion
with Xdith Fuller furthet verified thas the incorreetly labeited sample was (ndesd the sample ag stated qa the COC,

® JA 273
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t2d. ACTION TQ CORRECT DEMCIENCY: '

Acrions to correct dellelencies are intemmediatg actions 1o dllew thameterizaticn 2nalyes 10 continue, Actions 10 achicve compliznce with QA Plaa
ALO-003 z¢n detyiied in 12EL

1) G analyses will be conducted by utilizing the Bi Gl'z\.:\ pmcedurc (PW:\LO-ZIG) with minar medifications documented in the dars package

2) I CN snalyzes utilize the Jutcanalyrer eslorimernc finish, the vendor's nalytical proesdure wil be used :ad documented in the data paciage.

3) The [CP wll continue lo oparite snder OR.I-C8F; concantrations of all standarde (e.z., cak, 1CS, verify) are documeated in sysiem ulc‘

4) The mercuey analysis wilf continue lo operate under DR-91-09% modificationt to PNL-ALO-213 will bs documented in the data package.

5} Whem appropriate MDOLs aill be extablished by QA Plan recommendation; altemnate methods will be documenicd in the datx package.

§) The cutrent add "S5T spiking soluticn” will he used in liew of the acid-bared spiking solution required by the QA Plan (B, Cs, Cs, La, L, My,
Ma, Nd, P, Sr and T1 are sot in the current spidag solution)

7) The current “SST metals wnd anica spiking wlutions® »ill be used in licw of the spiking solution{s} required by the QA Plan (B, Ce, Cs, La, i,
Mz, Mo, Nd, P, Sr, T1, NH3, Co(VT), are act in the current spildng solutions)

3) A 1P CRI ttandard will be w=2ed in liew of ihe CRS standard soquimd by the GA Plan.

9} The current *SST 1C3™ will b used in jiew of the S required by the QA Plan; :dd:nonqi_hlgh concantration interfersnes shall be mvaluated
by uzing single snalyte stasdarde,

e

12E, ACTION TO PRECLUDE RECURRENCE:

The single action to preciude recurmnes & 19 upgrada prosedunes and standards to fully support the intent of ihe QA Plan. The individual activities
ars summarized below. Additional details, wheruver pecazzary, wilk be dorumented in the Tzak Waste Charscerization Project file.

1) Both a Cs Flame AA and GFAA procedure will be wriltten, approved, ind incuded in PNL-MA-S59.
Expeeted Compietfoa Dater Now T, 1595~

2) Procsdures (L=, midi-distillation, iuloxnalyzes, titcation) lo seppart the SN analysis will be weitten, approved, and included in PNL-MA-309,
Expected Compleitoa Dater Now 1, 1593

3 Revisen to the [CP proesdure 1o be omplered, spproved, and included ia PRL-MA-559,
Expecied Completlon Dater MNov 1, 1593 .

4} Revision lo the mercury procsdura 10 be completed, 1pproved, and included in PNLMA-599.
Expecied Campletion Date Nav 1, (593

5} Where appropriate, “instrument spexcific® provsdures for establizhing [DLs/MDiLs will be developed and submitted for 1ppreval,
Erpecied Completion Daier Sept 30, 1993

&) When compatible, pre/post spiking solutions, braced on historical dara, vl ba duveloped which (ully support the QA Plan.
Expeeted Completlon Dates Oct 11, 1993

T) Hater-based (or very Jow acid) spiking solutionz Yased oa historicai water leach anafytes prexeal anll de deveioped,
Expecled Completlon Dates Maw 1, 1593

8) “Inszrument speciiic’ MDL chesk standards will be developed which fun}r support the (A Plaa.
Expected Completion Dates Now 1, 1993

9) Tink chamctesizaticn® 1CP interfzrence Check Standards based on historical A/B/C analytes will be daveleped,
Expecled Compisilon Date: Oct 31, 1973

12 CONTACT CLIENTY { | Mo [ X} Yea—- -
Coniacicd (\’ame and date), Contacied by (‘Iamc znd !Jale)‘ i ,

o AL M dosrr DUBT | T PhLAL f/m’é’ |
. Cogncun& :n:g-e-r S;miurc md Dl (] f PQD Rzp«scnlamrc Sigmaluse and Dadk

I2x, Criteria MNagsx 11 130, Dd.c::dc(s): a3 134, SCifs) i

14, Correstive Action Complete/Commenrs . LS. Distribratico:
R A Cogaizant Mgrz SA Schubert
- - e Project/Activity Mgr: 5T Meinley
. ) Originator: MW Uria
QS&R: LL Arel ,
Clesecmls — : QD Reps TL Ehtert '
' PQO Repressmtative Signaturs/Daie Others AG King

KJ Kuhl-Kdinger

JA-3774 :
A02=00C COOLER
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Tash AT T
fils £t [
L. DR Number 2. Date: 3. QA Plan Numben 4, Impact Level: 5. Project/Activity Mumber: § Org Code:
DR-93-023 7/23/93 ALO-003, Rev. 1 i 20777 D7ELS
7. PROJECT/ACTIVITY 'HTLE. Tank Waste Charactesization Project Ta. CLIENT NAME: WHC

8. REQUIREMENT AND SOURCE OF REQUIREMENT {(Decument Ma., Revision, and Title):

PNE-ALGC-003, Rev 1 QA Plan for Analytical Activitics in M&CS Center In support of TWCP

9, DESCRIPTION OF DEFICIENCY:

The QA Plan (ALO-C03) has been approved and is the controlling document for conducting analytical worle within ACL. The Mt tank to be
analyzzd under this plan is ready foc processing and there has been insufficient time to implement all the changes in analytical operaticas required by
the this new QA Plan. Also, there is only @ small quantity of tank material for testing and establishing of operational protocols and standaed levals
and there is not sufficiet material to repeat the analyses. Areas most affected, and for which deficiendies have been noted, are the requirement for
additional multi-analytes standards with specific analytes (e.g., pre and post spiking solutions, intesfercnce aheek standards based on tank
comgesitions, and specific MIDL check standards), the aced for procedures (or medifications to exdsting procedures), and the aesd to find aliemate
ways 10 establish [DLs and MDLs. -

B . ‘ 9a. CORRECTIVE ACIION RESPONSE DUE:
10. NCR Required? NOQ [X] YES { ) 10a. Refercuced Surveillance Number or Other 1t ﬂ‘ /
: Tl e, 5//77
Numbes S Numbern N/A Qriginator's Signature and Date

I22. EVALUATION AND CORRECTIVE ACTION (Cause of Deficiency):

Based on the current tuen around times required for the analytical work ca the curreat SST Tanks in the ACL, the requicements within the
goveming QA Plan can not be implemented in time to support the analytical work. The {ollawing issues have been identified:

1) Approved PNL procedure Is not available to support Cs (by Flame AA or GFAA)L

2) Approved PNL procsdure is not mvailable ta support Total G analysis by acw autoanalyzer system.

:3) ICP proczdure is currsatly uader a previcus DR; procedure revision s in progress.

4) Hg proczdure is curreauly under 3 provious DR; procedure revision is in progress,

5} Difficulties ar= being experienced in establishing IDL/MDL per QA Plan; QA Plan method is inappropriate for some analyses.
6) Pre/Post spiking solutions as defined by the QA Plan arc not ready for use; require pregaration/verification proc to usa.

7) Water Leach spiking solutions are not available at this time.

8) CRI standards addressing all analytes of intesest arc not available 2t this time,

9) Interferencs check siandards based on tank characterization have not beza prepared, vesifled, or tested for stabitity.

12h. Effect of Deficiency on Vaiidity and Integrity of Resuits: 12e, If Unkngwn, Some or Significant effect, ({deatily results afTected oc

. . potentially affected):

{ ] None.[X] Unknown [ ] Some [ } Significant
. : . The analytical resulls {or the ICP 2ad AA at or near the MDL

Bxplain: ' may be biat. Lack of an MDL stacdardz covering all analytes,
Analytical precedures are essentially self-qualifying however, Jack spiking sotutions to cvalvate alf A/B analytes, and a “tank
of some standards at'specific concentrations {e.g., ICS) has an characterization® [CS standard for evaluating interferznce
unkpewm effect, correstions, poteatiaily affest the "accurate® quantitation of the
- analytes of interest.
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12z /42////'-{/ é.\/ zF/’/ e /A %/L@Lé' ‘fj/fl’/?’?
Cagmun!_((:n:gcr Slgngam and "D:l / P30 Representative Signatere .:_::d_?,am/
134 SCL(s): IV

136, Def. Codelzy A3 1% Causz Code(s): C

13a. Criteria Mo(s): 15

LS. Distnbulion:

14. Cogective Action Compiete/Comments:
Project/Actvily Mgr: SG Mekinley

Cegnimat Mzr SG MeKialey

Qrginaen RITSH::IG. Q3s&fe LL Ared

PQD Rep: TL Eldert Cther: AG King

Cloesgur ; R .
PQD Representative Signature/Date .

JA- 476 | !
A02=003 01564
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B DR Mumber 1 Dale: 3. QA Plan Number: 4. Impact Level: 5. Projest/Activity Humbern 6 6r5. Cedes
. DRAO3.04] ] 69/15/93 ALOGUY, Rev, 1 i1 20717 DS
7. PROJECT/ACTIVITY TiT'LE. Tnn!: Wasta Chanclcnmhon T'mjcci i ) 7s. CLIENT NAMID: WIHC I

§ REQUIREMENT AND SOURCE OF R.EQUIR.EMCNF (Ducum"nt No., Rcwsmn, and Enlc)

PND:\LO-COJ. Rev, 1, Section 11.6: QA Plan for Analytical Activities in M&CS Center in Support of TWCP,

. DESCIUPTION OF DEFICIENCY: .

e d

The QA Man (ALO003, Rev. 1) has bedn 2pproved and is the coatrolliag document for conducting analytical work »ithin the ACL. The plan
specifies that za [ICV, [CD shall be run at the Segianing of the run (afler calibralion) and a CCO/CCY shall be run every 16a samples
therealter and after the Tast analytleal sample. Resulls gencrated during the analysis of Cré* did not meet this requiremant, .

' ) Ce e .- fa. conru:c:nve ACI‘ION RESTONSE DUE:

10. NCR Required? NO § X | YES |} 10a. Referenced Surveillancz Number or Other

Mw@rﬂ Yo 4

Numbers NJA

MNumber:

Onigindtée's Signature :nd Datk

122. EVALUATION AND CORRECTIVE ACTlON (Causz: of DcFucncy)
Analyst and Cognizam Scientist overiooked the mqm'::m:nl.
1 .

polentially affeeted): MJIA
{%X] Mone [ | Unkiown { | Some [ | Significant

Explain: A spike sample was run at the £nd of the analysis and 3 good }
recovery (10676) was obtained. This indicates lhc procedurs was
it control during the analysis

12b. Elfect of Del’cxe'\cy on V:Indlly and ln!tgnly of Il:sulls 12e. If Unknown, Some or Signilicant silect, (Identily resuits allected or

12d. ACTION TO CORRECT DERCIENCY: . ;

Review QT R:qulreme-ﬂs »ith permnnqi dnd, ccnform in fut'ure mmpm;n:.

12e, ACTIGN TO PR.CCLUDB RECURRENCE: Caperted Comprc'lon Date:

Cognizant Scientist review data upon comgpletion of analysis.

12f. CONTACT CLIENT? [X] No [ ] Yes
Contacled (Name and dale), Conlacted by (Name and Dale):

L Explain:

fﬁﬁ%ﬁﬁyw_ w@%&

Cognizant Manager Signaturs and ale

13s, Criteria No.(s): 11 | 7 13, Def, Code(s): C4

PG Representative Signatues and Date

13¢, Cause Code(s): A 12d. SCL{s) M

12, /j}/ﬁ@{{fm /Q;f‘w 4&73/@/’/’6' 947-23

/A7
AOZ-008

oot

15
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-0

14, Corrective Action Complete/Comm-nts i5. Distribulion:

Cognizant Mg

Qriginalors

Clogzoul: QG Repa

7D Regresentative Sigratare/Date

Project/Activity Mg

QS&R:

CO0AGE
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ANALYTICAL CHEMISTRY LABORATORY
DEVIATION REPORT

INITIATED BY:___ A1’ T. STEELE DATE: _7./3/23
REQUIRENENTS cocwmeNTs_____ AN L-A LY o ‘2{52/2- /‘?eU'f . M0-003 K,/
TIPE OF QEYIATION: THFQRMATLOH AFFECTED: CHANGE TSCOMREOAT[ON:
__‘,ﬁ_ PREPUARHED . CRITICAL __ TEHPORARY
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_R0T77 F3-09755 -Cl | 93-08755-Cz _§3op7yi=L3

q?-a&ﬂi{~g%

T A B
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ANALYTICAL CHEMISTRY LABORATORY
DEYIATION REPORT -

INITIATED 8Y:_ A7 STSE/E mre:_ﬁjﬂﬁi
REQUIRENENTS DoctMEnT: [ T = L) -ﬂé_g’-d}f PNl -Ain - 504 Ko, !
TYPE OF DEVIAVION: . [HFCAMATION AFFEC{;:D: o CHANGE RECCWE‘;DAFIOH‘.
K earousnnen R . TEMPORARY
o REAL~TINE o SIGNIFICANT X remanear
PROJECTS AFFZCTED: _ i SAMPLES AFFECTED: ' N "
20777 G -0STsE A, §3-08799 ~K-2

it

OEYIATION DESCRIPTICN: _ (4) K0 Mg; (e AN —r[é/ffﬂj wias wsed fo
documenat fhe resu/fs, :

S

EXPECTED JHPACT: ”A/ AL

RESULTING ACTIOHS: ML -ALE) -S04 Needs Fo be rfatltjex:{ a7
e DR s fx;’zné;fﬁ-?s e mmencled aup notf /tw./mf&gzﬁ o .

o r

L e,

- './,_,_;, ./
APPROYAL: xﬁ;éf‘,im }4:%4& oare:__ 2/3/93
Teehn Group Teader™ -
/ZQ, c/m Z
CONCURMENCE : A, 7'/«/&:«'5/‘7 DATE: fﬁ?’ﬁﬁ {1f Project Specific}

APPROVAL Project Hacdgar
Mrtribution: o
mquired: T6L Procadure Ceordinatar
As Appropriate: H - Projact/System File Other:
pa. b of 1_ : AGRE93. THR
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Sample preparations/distributions of the blended Core 55 saeiids involved:

1} Water leaching for IC, ICP, NH,, TOC/TIC/TC, Cr{¥Il), 70S, pH, OH,
GEA, Total Alpha, Total Beta, C-14, H-3. :

2) Hi/KOH fustons Ffor ICP, GEA, Total Alpha, Total Beta, AEA for
Pu,Np,Am, Uranium, Tc-99, Sr/Y-90, and Pu/U isotopics.

; 3) Acid digestions or distillations for ICP, CN and Yg.

4} The distribution of "direct sub-samples Ffor DSC/TGA and Wetight
Percent Oxides.

‘ Following the water leaching process, ths undissoived sample residue was
dried and weighed. Portions of ihe dried solids were fused {Ni/KGH) for GEA.

Predigestion spikes were performed for ICP metals, IC anioms, cyanide,
carbon, C-14 and mercury analyses only. Post digestion spiking was done at the
laboratory bench by the functional group performing the analysis.

Bulk Density, Weight Percent and Total Dissolved Solids determinations were
cempleted in-cell. A 1:5 {not 1:1} water contact was made for pH and G due to
Timited sample avajlability.

The Tank T-102 work scope included both a Field and Hot Cell Blank. Per
Test Insiruction, portions of each blank were acidified with nitric acid and
distributed to the laboratories for ICP, NH,, GEA, Total Alpha and Total Bata,
A portion of each blank was filtered (0.45 micron) for ion chromatography.
Birect blgnk portions were disiributed for TOC, CM, pH, COH and DSC/TGA analyses.

_ During sample preparation, the SAL made deliberate miner deviations to
sample preparatory procedures for one or mare of the following reasans:

y 1) Insufficlent sample was available te conduct -the analyses per
J£7f§7 ' . procedure while maintaining the Tavel of quality control requested.
73 %g}lﬁ 2} Sample weights and/or final volum=s were reduced to facilitate waste

minimization. :
1-9

AD3~CUS
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3} Sample weights and/or final volumes were altered te increase the
concentration of certain analytes of interest. This was done to

meet the procedural concentration ranges needed to perform the
analyses,

Sampie sizes and final volumas for all sample preparations are documented
on the Sample Preparation Sheets included in Appendix B5. Table 1-3 lists the

sample preparabory procedure deviations performed during the processing of Tank
T-102.

Tahle [-3: T-102 Core 55, Sample Preparation Procedural Deviations
Sample Sample :
ALO Prep Size Yolume Reagent Obsorvad

Humber Mothod Tevlatlon Deavyiation Daviallon Effect
93-08755-A Acid Yas Ha lta Hone
93-08755-C Mater Yes Yes lla Hone

I 33-08753-0 " Acld {iaq} Ha Yea Ho flona
93-08755-8 Agid {CN) Yes Yes ' Ha Hona
93-08755-K Yi4 Solids Yas3 A H/A lone
93-08755-4 Water " Yea Yez HIA Hene

THERMAL AHALYSTS

leferentlai Scanning Calorimetry (DSC) and Scanning Thermogravimetry (ST6)
were perfbrmed in duplicate on the unhcmogenlzed material from Core 55. DSC and
516 were_a}so performed on the field blank, hot cell blank, and the water used
ta prepare the het cell blank. These two thermal analysis techniques are useful
in determining the thermal stability and reactivity of a material. DSC measures
heat released or absorbed while the temperature of the sample is increased at a
éonstant rate. Data generated by the DSC analysis is often used to measure
thermal decomposition temperatures, heats of reaction, reactlion temperatures,
melting points and solid-solid transition temperatures. STG measures the mass
of a sample while the temperaturs of the sample is increased at a constant rate.
The STG data is used to measure thermal decomposition temperatures, water

1-10

A037006
1 A- 184
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DATE 70 QC: Augqust 17, 1993

- DATA QUALITY REVIEY

I hava reviewed the following data for completeness and for compliancs with
project requirsments. '

Analvte - Bulk Gensity

Data Package/Renort - Cora 55

ACL_Numbers - 93-08755

e wte / o7 i
iz:ﬂiirnugtf {/5é3£d.ﬁf£:»/ 3 //Jd'/éﬁj
Kristine .J. Kuhl-Klinger Date

PML ACL Quality Reprasentative
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DATE T0 0C: August [6, 1993 ' QDDCEIE\;I?JL?;;\A 1D;‘tgsgb

DATA QUALITY REVIEY

I have reviawed the following data for completensss apd for compliance with
project requirements.

Analyte - Particle Size
5wl oefIai03
Data Packaqe/Raport - Cors 57 (Segments 1 & 2}

ACY,_Numbers - 93-07987-M1 93-07987-M2 93-07938-41 93-07988-M2

et , ;

L s T L, ,/C—i._ $ é: £77
Kristine J. Ruhl-Klinger Date
PNL. ACL Quality Representative
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WHC-SD-WM-DP-052.
ADDENDUM 1 REV. 0

._!JL',‘ . r0j umber
e Batelle -

Pacific Northwest Laborataries ' interasl Disthbulion

Date August 12,1993
To 3G McKinley
from MC Burt

subieet PAarticle Size Distribution of $3T Samples
¥

Partlicla siza distribution analysis by procedure BNL-~ALG-599-530
was performed on the samples from Tank T-102, Core 553 and
designated 93-10374-M1 and 93-10374M2. M & TE used was Lhe
Brinkmann 2010 Particle Size Analyvzer, WC02018. A glass sphers
reference standard, Duke 147, at a nominal MPD (mean particle
diameter) of 20 pm is measured with =2ach sample hatch. A volume
density distribution plet is provided for the standard with both
volume and number density plets and additicnally number and volume
distribution tables (ranges) included for the samples.

The samples as receivad from the Haot Cells wers a very light
calored, fine, dry powder. Approximataly 2 mL of 50% glvceral
mixture was added to both moisten and suspend the sample particles.

As viewed on khe system menitor the samples were well dispersesd and
no large or agdlomerated particles were observed. Becausa
particles larger than 60 um were prasent the samples were measured
in the ’Reqular’ mode which measures particles in the range of 0.3
to 150 microns. .

If there are questlons regarding the results please conbtact MC Burt
on 376-3762.

s

— e P ' %’/
gfﬁgz%422<wz&;p - Cancur: &éj

MC Burt, .Sr. Res.Scienktist ’ éée%%;g

Analytical Chemistry Laboratory

PaeT 930%12.

;A -A87
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ADDENDOUM 1 HEV. O

] [ T S i - iz X = - L

1

{ Zoasirrpgs a9 eam e R e Twmmpersm TAacm Sys taem
? — - = & o1 aGaza ewrcazzmacr . =2 = = r—

RIS PlaiiE o DU 147

FILE WarE : CURELWT .07 - ‘““35%(//,4f' Efi

e e e e —— g e = A
baTE L@/ LR7a L AQD. FANEE S @ 0,515 I COUNTS : 34755

fing T 0F:E3 I s, MOGE ¢ SAMPLI I S.M.F. TRLTh

SERF LG, o L ANLT7 Zy b AR, T 1 189 BEC I 5.D0.U. : 2873

NELL TYPE : MGCMETIC (E) 1 SalFLD SIZE : 2 | COMCENTA. T 3.28+03 #/ml
Set L TYFE  FECULAR i | SOLIOS : 9.SE-03 %

[ELAURIR v o ) T N 2 T RN

PR020G 1L ITY BOLLMS DEHSITY CRAPY M+TE e/ 0207 &

fare! JUEE 147 - , fedian 28,32 Froc. ALD-S30
8,58-i5 co/nlfldn, &) Hean(uw}:  8.29pn Heaul{un): 19.57n
#ode at  21.39 m1. ' $.5. 0wl 6dden S.0. ()t 4,99

{{ JCALE AMGE (pndt ARJUSTED 2 Conf(um): 99.28 #
a8 7 :
Zz'Sz—i
.8
7,52 . _ 1
5.0 '
52.52-1
16,8
7.54+

S.Bz%
80— T AT T
3.5 i A S - 13 28 =B 108 198

Siza (in nicrons}
bng Scale
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WHC-SD-WM-DP-052

ADDENDUM 1 BaV,

Coempu bty 2 =escd

T B T — [T

ITvi=mmeeres Lo

= -— 1

|
S haerm ‘]

BRMFLE MAME @ F3-10374~-ML/T-t0d CIRE S3

Sy e o e e
FILE MAE ¢ F31odve.not . e T R
oufE : 128/708/1993 | ACG. RAMGE  : 0.5-1Z0 - | COUMTS : 232832

Fimg T 1TEG I ACT, +HODE : SAMPLE I 3.M.F. : 13,89

LR IG. : L (0.7 51y | ACR. TIME 1. 242 SEC { §.0.U. ro1132

CELL TVER 1 MAGHETIC (2 IBSTIFLE SIZE @ & ! COMCEMTR.: 2.7E+0% #/ml
SoAELE = | REQ, CONF. ¢ 25,00 B o Loas-02 %

TFE

i3y
oy
i
2t

.
T
Al

4 EE A LS A AR At i . e ek i e e oy 7 7 i e e e b T A e o i AR A ke o Y L LR R R o o oy . T St o Bt ey T o T o T i

PRABABILITY WILIHE BENS[1Y GRAFY

Hane: 93-18374-01/7-182 CORE 55 |
L 4E-3 eo/nl(108.82) tean{nv): ~%,%zn
flode at  41.51 pm S.hinw)l 9.38m $.0.0m) {1 Hpn
{{ SCALE FMMGE {ym): NDJUSTED ») Copf (ym): 95.88 %
15.8% 3 N - . . . -
i3,57.-: :
12,87~
in£z4 - o - : )
284
7.5
bz S [

|
4.5+

fladian © 35.03m
[eanf{un) 35.62m

——

) 1
.54 - ‘ i D
3-32; T TTd T IarsT‘i'L”l"J“T'[' DF'Y'T‘]—']

B35 1 2 . 5 8 Pxi] 8 10 159
Size {in nicronsd
log Secale
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BA00374 vw
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132 _,u
L {0.7 513
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RETIIL AR
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S, TIME
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WHC-SD-WM-DP.gso.
ADDENDUM 1 Rey 0

SeltRLE GIAME 1 RI-00TO- A Tt CORE SYS

LS e PECIE RN Taly I NI |

D=TH 1 12703871793 | HERE RS Rk I COUMTS 233338

Iee r L33 | T BAMFLE I S.0M.F. : .37

VOMIT TG, 1 DT T AT, TIME 1 232 5EC I 5.0.U. ¢ Liaa

ELL ThEE 1 MAGNETIC (271 SRIIFLE SIIE & & I COMCEMTR. : 2.7€+0% W/mi
TOELE PR REILAR UORE, COHHR RTLO0 AW 1 30LID3 L. gE=-aa

PROBARILITY MEIRER DENSITY GRAFH
dapet 33-183740/7-182 €0RE S5 fedian 8,
2.70015 /210103.30) - fean{nl): 2.
5
i

dode at BLTS pn S.0. il
{¢ 2CALE FRHGE ()t ADJUSTED 2 Conf (wil. 08,
3&&7, :
722]]
647 |
5.57.-;
494

-'1.1}./.—; I
3.Zz-:
2.1
.67 l

4,82 - _ o
LR Jj\[ﬂfﬂwwd@ﬂﬂfw
2 S 18 28 5B ieg 158

1

8.5 i
Size (in aicrons)
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MU S E R, I LSS TR T e 3 T0 L 434 Te L T PR e MGE S

SAMFLE MAME 3 P3=10374a-M1/T-1032 CORT 55
FILE MANE : 93LaBT74L L0600

: 3 tI COMCEMIR. ¢ 2.7E+0S #/ml
: REGULAR B N = P o [ 1/ S T VTG00 40 s50L.IDs t L.AE-DE %

T T e e e e e e e T T S e e i ek e £ it . a2 P B LA ok e e i 2 8 2 . 7 o e it e

DATE : A2 UB/UTI3 1 A, BEANGE 3L G- LT | COUMTS 1 23832
: T 1350 i AT, -TIGDE : SAMPLE | S.N.F. 1 0,89
L LTS L oara. T r S3FF RED I 5.0.U4. : 1132

t MOVGUETIC #91 GRMFLE SIZE ;o2 s

2 I

ELMGE tmygrrons e LINDES (W) - CUHULA T IVE-OVER S %)

g
7,52 42 .48

o) - 1.0
1. - 2.0 89.595 14,55
2.1y - 3 B2 L4 L g
3.0 - LC W] v 32
b fE = 2] TRLG
Jaod - &0 %
=k - ] 3.
T o~ a0 Dy, 3
B - N FhlF
Faoubo— biv, o

Loy, - i,

iy - Jo )

Qi — G, 1

OO S I e L

S - =T

2R — T,

N IR

e L~ L0

Ty~ B4 0

FEALEIREE 15,0
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=35 = e “ KN
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Z CezryDin Semym 1 et T
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— X S — 3

Soeaes D om Sys tbeem

SRUIFLE MEME 1 93-10374-ME/T- 102 CORG 55
FILE Mare T RILI3TL 002

i TE S 1270871993 1 AR, RAMGE
Tims T 4407 I AL, MOLE
COMF TG, P U (0.7 51y 1 ACR.L TINE
2L TYFE T MAGMETIC (21 SFaMFLE S1Zg
3nHFLE TYPE @ REGULAR 1

RER . COHF.,

!
I
: 252 52C I S.0.4. 1 2034
!
|

COUNTS ' : 37982
S.N.F. 1 GLSa

2 COMCENTR. : Z2.38+05 #/ml

s0LIns : LTE-0E A
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Hape! 93-1A374-112/1-162 CORE G5

17844 eo/n111288.62) © teantav): 18.3ipn feanlw): 35.9%n
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4.5 : T
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8.5 1 2 ) 18 it} o8 108 153
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fLog Scale
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COUNTS 1 37982
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PHIMERESEY D TS TR TIHLITT NN, Ta RS  (RANGE S

SHFFLE PRME : 23-L0370-MEST-1032 COFE 55
FILE MAME H 5’31"’?/%.‘!”8

DRTE T L2/NBALTP3 1 ACR. FAMGE 1 a.5-15% | COUNTS : 37532

Tifis : LG 1 S00, "MODE ;1 SAMFLE I S.M.F. 1 0.50

CORF L5 . L 0,7 31y b pr, TIME : 382 3EQ I"5.D.U. v 20348 .
LELL TYFE T MACGHETIC (2)! ZAiIPLE SIZE @ 2 I CONCENTR.: 2.SE-05 H/mi
SAMFLE TYRE : FEdeAP I RED. COME.. @ 95.00°%(V) | SOLIDS 1 L 7E~0E %

RAMNGE (micraons) LOCAL 2 - UMDER (%) —CUMULAT IYE-QVER W)
[ T T L 5% .24 34.24 45.76
lL.g - 2.0 - J0 .5 - 804,79 15.2¢
Z.o- 3.0 ' 3.8 ag.a27 11.73
EFL G0 2.28 . . F0.33 ?.45 2z
Gty - . 1.22 FL.75 .34
S = TR0 Dl L) F2.460 7. b
4.0 - ) ' .34 23.54 6,46
Fooo— 8.0 ' 0,24 73.73 ' 4.23
B0 - ?.0 0,20 ’ 93.93 &.,05

AN 163 .4} 0,24 TG .17 S.81
1= o 200 2.3 Fh.&2 3.38
24,0 - 3. 2.0t PE ., 5o 1.36
EL I by N : DU 1= 99,31 0.
) TE - G0 1,35 ’ ?7.87 13 .
LI I T v, FI.P9 0.01
B ) - Fir. 0 LRI T Leed L ais 1.0

—_—— B . AT a0 Lesy ) [ I T & ]

- A aE0 . LD Lend [T

XY B N 3, LMD 18 Q0 L0

F O I [t I S IEATE] . L DN T ).
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Battelle Paciflc Northwest |aboratories
Analylical Chemistry Laboratory

WHC-ST-Whi- -DR-052
MDDL—,NUUM 1 REV. O

{S_ﬁgi_glded Analytical laboratery

WT% SOLIDS DATA SHEET
(325 SHIELDED ANALYTICAL LABORATORY)
CLIENT; TWG WORK PACKAGE: ___M09569 ASR/ARF/LOITE ___TI-TWC0B
QA FLAN: | ALO 003 IMPACT LEVEL: i . PROCEDURE NUMBER: __ PN|-ALO-504
‘ TANK F-102, CORE 55 SLUDGE ;
! _ SAMPLE IDENIIFICATION 3
| ﬁ
| H
Yo~ AGL i CLIENT . {A} (e ]
O NUMBER spl. ipEnTIFICATION TARE WEIGHT (G} _ SAMPLE WET WEIGHT SAMPLE DRY WEIGHT
m vl i P}—I_JS TARE PLUS TARE WEIGHT % S0LIDS
AP e sowssie Cs53-FiL ¥ 2097 $.74 82 y. 7934 99, /)
:5 f.ﬁ"‘ §3-08755-K-2 €55 -Flt £ ;’9.&4 £. 7253 #2209 77 /2
& M |
4
WT% SOLIDS = %__%%E X100 DAYE/ FIME IN: j/g/? 3 430 OVEN TEMPERATURE: 20 7 °C
DATE/YIME OUT: g/70/93 0730 OVEN TEMPERATURE: /0.4 °C
g o, BALANCE: CELL 2 (360-06-01-016) X_
g THERMOCOUPLE: _ /-4 (R /) ATS 8/13/15 BALANCE: GELL 6 {362-05-61-036) ____
o e . e o
1 Dals:

5@4 & Di‘}/f/;g

) & /€ 53
g[{/ 9




0ATE 10 QC: September 2, 1993

WHC-8D-wM.pp 0
- ] 052
ADDENDUM 4 REV. 0

DATA QUALITY REVIEW

[ have reviewed the following data for complefeness and for complianca with

project requirements.

Analvie._ - pH (of Water Lezch &

Data Package/Ragort - Core 55

gtanks)

Project Mo. - 20777
ACL MNumbars - 93-08755-M1 93-08755-42 93-08755-M3
Field 8lank: 93-05874-P1 93-05874-P2
Hot-Cell Blank: 93-09774-P1 93-09774-P2
DiW: 93-39804-P1 93-09804-P2
A :
e 7l 4D WiiVidi
PML ACL Quality Representative Date

/) 4- 198
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4, B TOjeCT Mum r.
—\;r\%BaﬁE!ie Project SHumbe

Pacilic Narthwest Labaratoring Irernal Distnlinnon

vare Septamber 1, 1593 WHC_SD_WM_DP,OSQ
lo  SG McKinley ADDENDUM 1 ReV. 0

from HC Burt

cunect RH _Measurement of Watsr Leach and Blanks from T-102

The water leach solutions' from T-102, Cors S5 and the various
related blank soluticns were measured for solution pH us ing
prccedure ALO-225. M&TE used was Tltroproressor 672, WB76896.

Data is recorded in T-102 Data File in Rm.104 and in the aLfo
Offjice.- Tha electrode was calibrated with current NIST traceabale
pH buffer solutions at pH 4 and 10 and calibration checked at oH 7.

A deviatjion from the test plan was reguired because pH ¢ould not be
measurad directly on the solid sample and thers was insufficiant
zample to pekforn a 1:1 dilution. These measurements wers
parformed on a 1:5 dilution. |

ALQ Number - Sample Tdent. abs. oH
$3~-05374-P1 "~T-102 Field Blank §.47
$3-03874-P2 . o 8.48
Y3-~09774-P1L - - -" -T+<102 Hot Cell Blank 3.44
93-09774-P2" " 8.48
93-09804-2P1 T-:102 HLRF DIW 7.94
93-09804-P2 - " 7.93
$3-0RTI5~M1 T—-102 Core 53 ‘ »9.80
23-N8735-M2 " 5.83
$I-08755-M3 T-102 Blank CT7.49

If thera are any quesuions regarding this result please contact me
on 376-3762. . -

#»

e - 5 R4 A
e /’f’,ﬂ:f)/ : .
MC Burt, Sr. Res.Sclentist Concur o T2 2o

Analytical Chemistry Labaratory
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EATTELLS = PN L

ALg-2258 WHC
UM Rr;\/ r}
Date: r@_/:____/_c?._?_. . - analyst: M Boed—
Reviawer __E')_Ai’;_c:cg—i:
P+TE whTuiqe -
Calibration check poifts: H / 7 , 1o
(PR (INE S Bgqmmn
Buffer lot nusber:y 3ni0y Stk S1ols],
Buffer axp. data: -j/;?sl 4 ;Q/Ciu .;u/q;
Sample number ALQ umbe Qbs. oH
— o/ 7 Bureen _2.0%
F1ELD B LAMK 43+ 0587%-P-/ 847
! T $2-05874-A2 2.4
ALRE  Horlew, Bcaur G439 Y R 5.4
m,_:,,___. Gi.oa774-P2 ¥.4%
HeRF.. DT 1 - F3-0950% =Pt 7.9¢ -
! 93 -08% 04-P- 2 7.43
iy cars 85 L Ri-08758 - M 7. 5o
R 73 -0F7550a2 _9.83
DS 93:08755:4:3 A .
oH 7 Boseer 7.08

CO7-00% ) A-200




BOHLIN CS RBHEIMETER
Constant rate tast
1993~08-40 18: 46: 44 -
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TOZ 4/
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Shear stress

0 'AZH | WNAONIOAY
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GE8E00U
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— Shaar atrosc
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o
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& | L1
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DATE T QC: August 17, 1993

L

DATA QUALITY REVIEW

[ have reviewed the Fo]]ow1ng data for comoletaness and for compliance with
project requiremants, :

Analvte - Total Gissolved Solids

Oata Package/Repgrt - Core §5°

ACL Numbars - 93-08755-C1 93-08795-C2 93-08755-C3

TS R P A
’i//iof?,' ) /.'/'.af/rf/ﬁ.m ) d /7 5 /7_3

Kristine J. Kuhi-Klinger - Date
PHL ACL Quaiity Reprasentative .
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Battalle Pacific Horthwesi Liboratsries s g = ~ Page _1_of _1_
Analytical Chewistry Laberatory A DL‘NDUM i Rt\f. ) ?
Shiglded Analybical Laboratery
TOTAL DISSOLVED SOLIDS DATA SHEET
{325 SHIELDED ANALYTICAL LABORATORY)
CLIENT: _ TWC/S. G. McKINLEY WORK PACKAGE: ___ }98502 /20777 ASR/ARE/LOI/TE _ TI-TWC-08
QA PLAN: ALO-003  * IMPACT LEVEL: _- li ' PROCEDURE NUMBER: ___ PNL-ALO-50%
TANK T-102. CORE 55 SLUDGE 83.08756
+  SAMPLE IDENTIFICATION
ACL CLIERT oW {8}
RUMBER iDEH}'!F!CAT!DH TARE WEIGHT [G) SAMPLE WET WEIGHT. - SAMPLE DHY WEIGHT
- ! | PLUS TARE PLUS TARE TOTAL DEg(_)_LVED SOLIDS
§3-03755-C-1 Cs5-FiL & 2xr43 /3. /244 TN L ADAE §.50. )07
93-08756-C-2 C55-FIL ¥, 355 3. 3545 730/ A8 a7 428,00
93-08755-C-3 Cs5F F./3 70 /3. 307 /S 7o . 000 2 ¢ 2<laclk
DS= B TARE DATE/TIME IN: £i0 /21 17 45 OVEN TEMPERATURE: £/ 4 °C
A - TARE :
' DATE/MME OUT: §/10/73 0/ 30 OVEN TEMPERATURE: 725~ °C
BALANCE: CELL 2 {360-05-01-016) _X
Se3 { ) X
THERMOCQUPLE: __QJ_—;&%ZQ;_M/& '3 BALANCE: CELL 6 (362-06-01-038) ____

Date:

Reviower:

Date:

Analysl: .
/Q—ézp&oj s // 2 A’j
4 77

?”7

/ .

$/5/52
/7




.,:t;.; aﬁe”e ' Project Number 16021

Pacilic Northwest Laboratoring tricrmal Distrbution

Pile/LB
Diars Saptamper. 15, 1993
Ta Susan G. McXinlaey C S \JVM DID 05?
Frem Engrid Burgeson )D N M 1 QCV. 0

s Cvanide Resulis For T- 107 Cora 35 and
Field apnd Hot Call #lan

correspondence under Project 20777, Work Order M99573. The
=102 core 53 samples were ‘digested in the Shielded Analytical
Laboratory {SAL) using method PNIL-ALO-285. Since high levels of
evanide ware not expatited in this tank, the samples were digested '
with some modifications: sections 3.8, 4.4 and 4.5 were not
implemented. The samples were analvzed for cyanids on

August 18, 1993 in the 325 building, room 313 utilizing a Lachet
Autoanalyzer (WC36517) following the manufacturar's recommended
procedure. The CRA solution level has not vet beaen determined so
1t was not analvzed. This issus has been addressed in DR#91-033.
“he cyanide instrument detection limit 1s 0.0017 pg/nL for
Lieaids and 0.09 pg/g for solids. ThHe mathod detectlion limit is
0,017 pg/mL for liguids and 0.90 ug/g for scolids. :

The three ICV/CCV verification standards had an average rscovery

af 98% with a deviation of 0.8%. The sample-duplicate Relative o
Pergent Differenca was 13% for sample $3-08755. The other sample

duplicate recaoveries wera not reported, because the analyte

lavals were lass than the method detectlon limit. The spike

recovery for .gample 93-08755 was 81% and the spike control (spike

mlank) recovery was 838% .
Samples 93-05874, 93-~09774 and 93-09804 wers analvzed without
digestion, thus bthe results in Table 2 represant the free cyanide
in solution. The cvanide sample aliquots were consumed in the
initial analysis; therefore; the remaining seolution f£rom the IC
alicquot was digestéd apnd analyzad for total cyanide. The two
Tcv/ecy verification standards had an"average recovaery of 104%.
The CCV/CCB analysis for this batch was performed after aleven
sanples had bean analyzed; hoWever, the sample results wers not
adversaly affected. There wera no duplicate analyses, instead two
of the samples were spiked. The spike recovery for sample 93—
05874 was 104% and 124% for sample 93-09774. The spike control
{(spika blank) recaovery was 102%. The digested hlank sample
results are reported in Table 3.

All analytical and quality control data are archived in t.he
Zystem Archive CN-325~3121 File: CN081893 and CH0O90893.
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ADDENDUM 1 REV, O

ICP Analvses -- Fusions Results

[CP anaiyses were performed on fusions pregared from Core 55 samplas.
The sampies were prapared following procedure PNL-ALO-102, "Fusion of Hanford
Tank Waste Soiids® (XOH fusions in Ni crucibles), and analyzed fallawing
procadura PNL-ALO-211, "Determination of Elements by Inductively Coupled Argon
Piasma Atomic Emission Spectrometry.” Tha Ffusicns and subsequent melt acid
dissolutions were performed in the SAL and the digestates transferred to the
Inorganic Analysis Group for subsequent ICP analyses. A}l ICP analyses wera
performed on the Jarrell-Ash [CP system. A}l interelement corrections for
spectral interfarences were performed on-line,

s

The Fusion results For the"comfosite sample, duplicata, and blank ars

“Feported along with the post spike QC results.. Core 55 composite samplas was

anaiyzed at both a 2x and 10x dilution with the corresponding percent
difference (%0} usad to indicate potantial matrix interfarance; percent
differences exceeding 10% are suspect provided the 18x dilution result is
graatar than five Times the MDL. The RPD for duplicate anaiyses is shown, and
the flag "*" is usad Lo indicate when the RPO has sxcoeded 20% and the
gquantitated results excsed the MDL. An estimate of Lhe sample detection }imit
can be obtained by muitiplying the analyts’s "IOL® value by the appropriate
sample "Bi1 Factor.” It should be noted that the process blank analyzed has
ngt been subtracted from the reported sample results.

Cnra 55 Composite (93-08755-H): The ICP rasults for the ¢ora composite show
the major analytes to be Al, Fe, and Ma; totalling approximately 36 percent,

wek weight. The comparison befween the fusion results and acid digestian
resuits is reascnably goed for Fe and Na; however, Al resulis for the acid
digestion is about 50% that of the Fusion result. The RPDs for the major
concentration analytes were poor, indicating difficulty in obtaining
representative sample for the fusion preparation {nole: fusion procedure uses
only 0.2 g of material for dissolution which may add significantly to the
apparent heterogenpeity). The processing blank shows no analyte concentrations
above the MDL and the post spike analysis shows good racevery for all
anaiytas.

/H- 2ns

: ~H0
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Analvtical QC Associated with Fusion Anzlvses: Four andlyte failures
involving anmalytical QC semples SSTMCY and SSTICSAB were chserved. Silver,
arsenic, and cadmium Failed on the SSTHMCY standard and arsenic, cadmium and
zirconium failed on the SSTICSAB. The SSTMYC standard failed Ag at a
concentration exactly twice the expactad concentration; the [CY and SSTICSAB
standards quantified Ag accurately and initial indicaticns are that tha SSTMCY
szandard preparatian for Ag is in arror. Cadmium marginally Failed the SSTHCY
and S5TICSAB; demonstrating sifghtiy high resuits. The Cd results which are
shove the 1DL but less than the MOL may be an artifact of the high hias; the
probiem i5 being investigated. Zfrconium failed on the SSTICSAB standard and
appears to be from a’ loss dué to phosphata precipitation. The Ir failure is
niot considered ta significantly affect the sample results since ne Ir was
detected in the samples, the P in the samples is very low, and the SSTMCY
demonstrated excellent Zr fecovery. The arsenic channel continues to .

demonstrate erratic behavior and the all arsenic resulis are considerad
unusabie,

ICP Analvsaes -- Acidified "BTank” Results

ICP analysas were performad on water blanks (i.e., T-102 Field Blank,
HLRF Hot Cell Blank, and HRLF DIW) associated with the processing of T-102
Core 553, Tha water samples were acidified with HNO, and then analyzzd
following procedure PNL-ALO-211, "Determination of Elements by Inductively
Coupled Argon Plasma Atomic Emission:Spectrometry.” The acidifications were
performed by SAL staff and the sample aliquots tranmsferred to the Inarganic
Analysis Group for subseguent ICP apalyses. All ICP analyses were performed
nnoa Jarreil-Asih ICP system, ATl intarelement carrections for spectral
interfarences wera performed an-Tine.

The water blanks were processad and analyzed as a single batch. All
samplae were analyzed at 1X and since no analytes except Na were Found above 5
times the MDL, no serial dilutions were performed. The RPOD for the duplicate
anaiyses is shown, and the flag **" is used %o indicate when the 3P0 has
exceeded 20% and the quantitated results sxceed the MDL. An astimate of tha
sample detection 1imit can be cbtained by multiplying the anaiyte’s *[QL™
¥aiue by the appropriate sample "0il Factor®; note that at 1X the sampla
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detection Timit is the [DOL, Since thess samples are "bYanks” and are analyzed
diractly, no procass Biank his bean analyzed with thess samoles.

HLRF Hop Cell Blank {93.09774): The only analytes detected above the MOL are
Na and Ca, being about 5 and 0.5 pg/ml, respectively. A partial suite of
sampia QC {i.e., duplicate and pre-spike) was performed.  The RPOs for Ma and
£3 are very geod, as would be expected For duplicate water analysas. Spikes
atided to- the sample by SAL demonstrated excelleni recovery, ranging from 9723
to 170% (Hote: Only part A of the spiking solution Was added to the HLRF Hot
Call 8lank; therefore, As and Se are not present). The post spike for the _
fusion samples was prepared and analyzed with the waler blank samnles and
shows good recovery for all analytes, ’

BLRF DIW_{93-09904%: Thers were no analytes detected abeve the MDL;
therefore, the DIW Used For the HLRF Hot Cell Blank should not contribute
significantly to the Ha and Ca concentrations observed in the Hot Cell Blank.

T-102 _Field Blank {93-05874): The only analytes detacted abeve the MOL are B,
Ca, Ha, and 5i. The Ca and Ma concentrations are similar to thosa Found in
the HLRF Hot Cell 8lank. The & and Si appear to ba unigua to the Field Blank
{i.e., reltative to other water blanks analyzed). The RPDs far the analytes
above the MDL are excellent; typical for duplicate, Tow concantration wataer
zamples.

Apnaivtical 0C Associated with "Blank” Analvses: Six analyte Failures
inveiving analytical QC samplies SSTMCY and SSTICSAB were observed. Bismuth
and silicon failed on the "old™ SSTHCY standard; however, the "new™ SSTHCY
standard proved to analyze thesa analytes without any problem. The "new®

$ITMVC standard failed Ag at a conceniration axactly twice the expected.
concentration; the ICY and. ICSA8 Standards quantifisd Ag accurately and
jnitial indications are that the SSTHCY standard oreparation for Ag is in
grror. Gadmjum marginally failed both the “old" and "new* SSTHCY standard as
w1l as the SSTICSAB; demonstrating slightly high results -- this problam is
baing investigated. Howevar, the problem is not considersd to significantly
affact the water Blank samole’s.Cd results since no Cd was detected in the
water blanks above the MDL.  Zirconium failed an the SSTICSAB standard and

}’){‘k-’{ LAV Y sl sing . ' {1’@0?«15
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appears to be from s Toss due to phosghate precipitation. The Zr Failure is
not considered to significantly._affect the sampTe resulls sipnce no 7r was
detacted samples, the P in the samples is very low, and the SSTHCY
demonstratad excellent Ir recovery. The arsenic channel continues to
demonstrate erratic behavior and the a1l arsanic results are considarad

unusable.

g7

File: fus-wat.102 ] .
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Homggenizatfon Tests: Zore 5% Chmoosits (93-03755-H Top/Bottem): The K04

fusion results for the cors comgosite homogenizaticn test shows no
"statistical” difference (basad on a mean Student "t") batwéen the toop and the
bottom damole rasuits; this is orimarily because the analytical variability
hetween all samples (top, top duplicate, bottom) and hotiom dJuplicata) is vary
large. A significant number of the RPGs (comparing all Four samplies) are
higher thap nermal (i.e., 10-60% varses <10%), indicating a gaor
homogenization. Particularly disturbing are the Fe and Ma results which, if
rvaluatad as a percent difference calculated by dividing the largest
differance between the samples by the average of the Four samples, shows
differences in the range of 32% to 55%. Aluminum also demonsbratad a higher
than normal differenca of abouf 10%. Basad on these results, attempis were’
made Lo improve homogenization by reblending; however, due to the lack of
rample, no further ICP homogenization tests wers performed. Difficulties in
obtaining quality duplicate samolings compromise the accuracy of the Full
suite of characterization amalyses performed, as well as adversely affectinag
the ability te obtain good pre-digestion spike racoveries.

[t shouid be noted that, that in accord with ths govaraing NAPJ?, no sampla GC
was parformed ether ithan the dupiicateé dndlyses for the top and bottom samples
and a fusion processing blank. Two analyta failures involving analytical (C
sampias {i.e., SSTMCY and SSTICSAB) wers observed. Bismuth fFailed on all runs
ror the 3STHMCY standard; however, this is not considerad to significantly
a¥fect the sample results since no Bi was detected in the samples and tha Bi
in the 5STICSAB standard demoastrated excellent reecovery (i.s., averazging 95%
recovery at 201,53 pg/ml).  Zirconium failed or both runs of the S$STICSAR
standard and appears fo be from a Joss due ta phosphate pracipitation. The Ir
Failure is not considered to significantly affect the sample results sinca no
Zr was detectad samplids, the P in the samples is very low, and the 3STHCY
demonstratad excellent Ir recovery (i.e., averaging about 102% recovery at 0.5
pasml). .
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ICP Analvses -<Acid Digestion Resulbs

ICP analyses were performed on acid digestions preparad from Core 55
gamples material. The core composite sampies wers prepared following
procedure PNL-ALO-101, "Acid Bigestien for Metals Analysis® {i.e., HHO,/HC1),
and analyzed following procadurd PHL-ALQ-211, "Determination of E]ements by
Inductively Coupied Argoen Plasma Atomic Emissien Spectrometry.” The sdmple
acid digestions ware performed in the SAL and the digestates transferrad to .-
the Inorganic Analysis Group for subsequent ICP analyses. All ICP analyses
were performed on a Jarreil-Ash ICP system with interelement corrections for
spectral interfersnces being performed an-line,

The acid -digestion resulis for the composite sample, duplticate, and
blank are reparted along with the associated sample QC results. Caore 55. -
composite leachats was analyzad at beth a 2x and 19x dilution with tha
corraspending percent difference (%0) used to indicate potentia) matrix
interferancae; percent differences exceeding 10% are suspect provided the 10x
dilution result is greatar than five Limes the MDL. The 8PD for duplicate
aznalysas is shown, and the Flag “*" is used to indicatz when the RPD has
excnedad 20% and the quantitated results exczed the HDL. An estimate of tha
sample detection 1imit can be obtained by muitiplying the analytes "IDL"
value by the appropriata sampla “Dil Factor.” It should be noted that the

process blank analyzsd has polt been subtracted From the reparted sample
rasulis. However, prdcessing blank rasults >I0L are subtracted from the Siank
Spike control prior to determining the percent spike recovery. Also, no CRI
MDL standard was analyzed; ses deficiency report UR-93-033.

The acid digestion results for core composites correlate reasonably well
with those From the fusion preparations except that Al and S§ are
significantly lower, as would be expactad for an acid digestion/leach. The
percent differenca between a 2x and 10x dilutions for both the sample and
duplicate is very good, indigcating that the instrument results obtained on the
digestion solutions are reliabie. The RPD values for Al, Fe, and Ma ard ..
accaptable (i.e., <20%); indicating *adecuate” homogenization, subsampling,
and apalytical precision. Three analytes demonsiratad blank concentrabions
above the MOL, B8, Ca, and Ha; the B and Ca "contamination” significantly
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impact the reliability of the repartad results. The sample and duplicate
resuits indicate-that the primary inalytas are Al, Fe, and Na; totalling
approximataly 20 percent, wet waight. ATsc of interest is the Cr and P,
since if moderdtely TCLP Veachable, either analyte would classify the tank
matarial as toxic. Silicon, which is also an mcdérate concantration analyte
a3 indicated from*the fusion Fnalysis, is not typicaliy completely solubilizad
by the acid digestion procadure usad.

The fuil suite of OC {i.e., duplicate, pre-spike, and past-spike) was
performed. The parcent recaveries for the soika "control” {(i.e., the blank
spike) are reasonably good with most rocaveries being between 80-120%; excapt
8i and X which recaverad at 9% and 73%, respectively. The percent recoveries
for the spiked samples are good with recaveries baing within accaptable limits
for most categery A and B analytes For which spiking was performad; silicon is
the noticable exceéption, recovering at only 39%. For a f.w spikes, recovery
is meaningless since the spike is Tess than 25% of the sample’s measured
concentration {as indicated by "N" Spk flag).  The pre-digestion spike
edditions fer Al, Cr, Fe, Mn, and Ma were insufficient for recovery
quantitation. All post-digestion spikes, except Si, met the 75%-125%
accaplance criteria,

Faur analyte failures involving analytical QC samples (i.e., SSTHMCY and
53TICSAB) were obsaerved. Arsenic, bismyth and siiicon failed on runs of the
S3TMCY standard. The Bi in the SSTHMCY routinely fails and is considered to he
an standard preparation error (Note: "new standard® make-up is in progress);
howaver, other standards containing 8i validate the usability of the sample
results {(i.e., the SSTICSAB and MCYA)}. Silicon showed instability during the
anaiytical runs and the reported rasuylts are considerad to ba questionable
(i.e., 2 very larga uncertainty range). Zirconium failed on both runs of the
S3TICSAB standard and appears to be from a Toss due te phoesphate
precipitation. The Ir failure is not considered to significantly affect the
sample results since no Zr wis detected samples, the recovery of the pre-
spike, blank spike, and post-spike are very qood, and the SSTMCY demonskratad
goed Ir recovery. The arsenic failure in the SSTICSAB and SSTHCY standard is
attributad to a Faulty As channel and will require fnstrument maintenanc5
Arsenic results are consider:d erratic and unusable,
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[CP Analyses -- Water beach Results

ICP analyses were performed on water leaches prepared from Core 53
sanplas material. The core composite sampies were leached following procedure
PNL-ALD-103, “"Water Leach of Sludges, Soils, and Other Seiid Samples,” and
then analyzed following procedurs PHL-ALO-211, "Qetsrmination of Elements by
Induyctively Coupled Argon Plasma Atomic Emissian Spectrometry.”

The water lzaches were performed in the SAL and the sampie aliquots
transferred ta the. Inorganic Analysis Group for suhséquent ICP amalyses. Al
ICP analyses were perforined on a Jarrell-Ash ICP system. A1l interelement
corractions for spectral interferences were performed on-lipe. |

The water Teach results for the composite sample, duplicatas, and blank
are reported along with the associatad sample QU results. Core 55 Composite
leachate was analyzed at both a 2x and 10x diltution with the corresnonding
percent différence {%D) used to indicate potential matrix interference;
percent differences exceeding 10% are suspect for reported valuas above Five
Limes The MDL, The RPD for duplicate analyses i3 shown, and the 20% fTag {*)
is used Lo indicate when the RPD has. axceaded 20% and the quantitated results
exceed the MDL. An estimatez of. the sampie detection limit can be abtained by
multiplying aach analyte’s "IDL" value by the appropriate sample "Di] Factar.®
It should be noted that the process blank has not been subtracted from the

reported sample results.

The major water solubie analyta appears to be Na, with very minor
contributions from AT, Cr, Fe and P. The companents measured by the [CP on
the water leach account for only about three percent of the total sample wet
waight. This water soluble Fraction represants about a tenth of the wet
w#aight fraction of anaiytes measured from the fusiaon oreaparation, which is
considered to be a complete dissolution. The sample and duplicata RPO is
considaered very good for the Na resulils and adequate for the remaining
anaiytes at low concentrations.

The Full suite of sample QC ({.e., dup¥icats, pra-spike, and post-spika)
was performed. The percent recoveries for the spike "control® (i.a., blank
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spike) are reasonibly good with ail recoveries being hetwsen 80-120%; excapt
8i which shows a high bias (i.a2., 167% recovery). The percent racgveries for
the spiked sample are qenerally verv poor with recoveries ranging Frcm"nat
rlatectable” %o well in sxcess of 200%. The primary =xplanation For this
phenomenon s that the high acid spike selution has haan added to the sample
during the leaching process; this changes the leaching characteristics of the
leach 2and 1} extracts higher concentrations of same analytes and 2) leads to
precipitation of spiking andlytes due i¢ a significant pH changa. For 3 few
spikes, recdvery is meaningless since the spike is Tess than 25% of the
sample’s measured concentration (as indicated by "M" Spk flag); the pre-
digestion spikes additions for Cr and Na were iasufficient For recavery
quantitation. The gost-digestion spike rocavered very well for.all analytes
{except S5i which was slightly out of the 75-125% recgvery limit) for thosa
analytes which wdre at spiking concentrations exceeding 25% of the sample’s
concantration.

Four analyte failures involving analytical QC samples {i.e., SSTMCY and
95TICSAB) wers observed. Arsenic, bismuth and Silicon fajled on all runs for
the SSTMCY standard; to verify control, additional single element stindards
wers anaiyzed and met recovery criteria. However, it should be noted that the
Bi in tha SSTMCY routinely fails and is considersd to be an standard
preparation grror; other standards containing 81 validate the usahility of the
sampie results. Silicom showed instability during the analytical runs and the
reparted results are considared to be auesticsable (i.e., a very large
uncertainty range). Zirconium failed on hoth runs of the SST{CSAB standard
and appears to be from a Toss due to phosphate precipitation. The Ir faiiurs
is not considered to significantly affect the sample results since no Ir-was
detacted samples, the recavery of the blank spike and post spike are very
good, and the SSTHCY demonstrated good Zr racavery. The arsenic failure in
the SSTICSAB standard is atiributed to a faulty As channel (as is the As
faitura in the SSTMCY standard) and will require instrument maintenanca.
Arsenic results are considered arratic and unusable.

Fila; Water.tm /7776ﬁzi{"’

0 CRL MDL SHd 8nalyzal; Ses DR-93-033 7/l
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Pacilic Northwasr Labaratories Intarnal Cistnoution

Fite/LR
Septembar 3, 1993

S57 Project Managemsnk OFfice

OL 8aldwin Sah Zpllloa—-

Direct TOC/TIC/TC Far T-102 Cara 55 Sludgs
samol2s and Hot ro]i__langi/F eid Blanks/ DY
Blank

This work is done hy the hot persuifate oxidation method, Test Procedurs
PHL-ALO-381, rey. 0, "Datermination of TC, TOC, and TIC in Radiocactive
Liquids, Soils and Sludges by Hot Persulfate YMethod™. The MATE Ho. for
the carbon measuremants is WCO1713, the balance HETE No. is 350-06-01-
018, The data is loczted on the accompanying data sheets, raview
reports or on file in Lhe ALO Records Offijce. TOC standard used is
alpha-d-glucose, Kodak lot# B1F, and the TIC standard is CaC0,, lot
N262. Both materials are used in solid Form For system standards as
well 4% mabrix sgikes.

Marrative: The analysis of the Hot Call blanks, Field blanks and DIW
bianks was done in one batch on 8/18/93. The analysis of the cors
sample, dup, and matrix spike, 93-08755-J1. J2. and J4, was done in ane
axtanded batch over two days. 8/19/93-8/20/93. All of the QC came
within Yimits excespt for the TOC portion of tie griginal matrix spika,
at o0%, and the third syskam standard TIC and TOC., at 61% and 52%.
Therefore, a fourth system standard was succassfully done on the First
day, and a blank, system standard and matrix spike were successfuily
repeated on the second day. But since the original TIC matrix spike,
which is run bafora the TOC spike, came in within limits at 8§6%, the
previous sampie analyses wars considered satisfactory.

The QC values were as folleows. TIC/TOC system standards, excluding the
vut-of-1imit values, gave average recoveries from 92% to $98% for TIC and
1% to 99% for TOC. Systam blank levels were fairiy consistent
throughout the batch. The one Matrix Spike gave poor rasults of 80% for
TOC, but all other Matrix Spikes were within limits, with TIC spikses
from 86% to 117% and 10C spikas from 103% to 106%. The RPD's for sample
4¥3-08755 were 15% For TIC, but for JOC were out_of limits at 23%. There
15 no experimendtal explanaticn for this high RPD, pessibly indicating
inhemogeniety for this sample. The AP0's shown were rounded to the
nearesk-integer, but were calculated based upen the full displaysd
digits in the spreadsheset revisw reports, so thers may be some rounding
errar.” The estimated pracision is +10% and the astimated accuracy is
£15%,

The Hot Cail blanks and Field Blanks showed vary low levals of TiC and
TOC. An MDL was established based on historical system blank data,
using 3x the poaled SO of the most racent 12 sample batch blank results.
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This resultad in samole results of NO-8 ug/ml TIC, ND-11 ug/ml for T0C,
and ND-18 ya/ml TC, compifed with the DIW blank of HD-3 ng/ml TIC, 7-9
sg/mt TOC and 7-11 ug/ai Fer TC. -

z2apie TIC Tac TC
ALO Ho. ~wt_fa)  {uga/a} RPQ {ug/q) RPO {ua/q) RPO_
93-08753% -J1 - 0.1238 2280 520 28090
43-08753 -J2 0.1992 2840 15 680 28 3350 18
43.08755 -4 9.1943  86% recovery 80% recavery
243-08785 -J4 {repeatl) 8.1594 1i7% recavary 106% recovery

campte  TIC ToC TC
ALO Nn, valliml) fua/ml} {ug/mi) {ug/ml)
93-25874 -P1 HC Blk 5.0021 6 : R 18
93-05374 -PZ H € Blk 5.0021 4 11 13
93-09774 -P1 F 8Tk 4.0028 3 NI 3
93-09774 -P2 F 81k 4.0028 ND RO ND
931-09774 -P4 F B M5 4.0028 "93% Recovary 103% Recovery
93-09804 -P1 GIW Bik 5.0021 3 9 11
93-09804 -P2 DIW Bik £.002F WD 7 7

Notes:

(1) Only TIC ard TOC ars actuaily measursd. The TC is the sum of TIC
and TOC. )

(2} Percent recavery is determined for TIC and TOC using the respective
standards, CaCO3 or glucose, and all sample results are corrected”
for percent recavery. All results ara blank-carrectad.

{3} The raportad results have been rounded to two or three significant
places, so some may slightly disagres with the spreadsheet raview
report. The RPG‘s were rounded to the nearest integar, but were
calculated based upon the full disolayed digits in the sprdadsheat
raview repart. Ho RFD’s are reportad for the blanks due to.the low
Tevels.

Fila TOC-PER T2~
tystem File: TGC083193

. - S
e Pt s
Concur by: ,KZ%f;i:iﬁia,«,«Afhh Date: o/ 1/23
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Pacitic Marthwest Labararocies tnlecnml Dixtebutien

S7stem Fite/L3
Saptembher”14, 1993

SS5T Project Managemant OFffice

1-102 Core 55

This work is done by the U¥-catalyzed persuifate/NDIR methed, Test
Pracedure PNL-ALO-382, Rev. 0. "Solutions Analysis: Carbon®, using the
Dobrmann 0C-30 Total Organic Carben Analyzer. The H&TE Mo, for the
carpon maasuremants is WAS4102, MATE No. for the balance is 362-06-01-
N45. The data s Tocated in the ALN Records Office System File. TC
standard used is potassium acid phthalate, lot¥ 32909, and the TIC
standard is sodium carbanake, lot# 52815.

tarrative: This work was done in ana hatch an 3/10/93.
apparent outliars.

There wara ng
The QC came within established limits, axcept for
the Method Blank. The TC malrix spike was 102% and the TIC matrix spike
wis L11%. *The RPD's warz sxcallept at 4.1%, 1.5% and 2.8%, respectively
For TC, FOC and TIC. The methed Blank Ffor TC and TOC was 80 ug/g, both
apove the stated AWOL for this work of 50 ug/g, as notad in Mota (4)
balow. This abova-UCL method biank, though low, indicates the presence
of TOC from SAL handling. Mo -C4 mairix spike sample was recaived Ffrom
the SAL for analysis. The matrix spike shown for -Cl is an analyst-
added spike added to the Yahoratory-diluted samplie. Precision and
aceuracy for this methad are estimated at 167 and =15%, respectively.
The units are ug/g, based on the weight of the ariginal sludge material.

¢ RPD TaC  RPO TIC RPD
ALD Mumber Sample Iy 7 _{yag/fg) %_ {ugfa) % {ua/g) _%
93-087%5 C1  C55-Smp! 4150 650 3500

. Hatrix Spike 162% ‘ %
93-08755 €2 €55-0upl igah 4.1 650 1.5 3410 2.5
$3-08755 C3  C55-MB 80 80 ND)

1} Only 7C and TIC are actuaily measured.
subtraction of TIC from TC, .
2) Matrix spike.récovary was detarmined for TC and TIC, in duplicate,
using the raspective standards.

i) The C55-Sample and C35-duplicate were a2ach apalyzed in duplicata,
Hesult shown 1. the average, '

4) An MOL was determinad by the poolad SO of five batch blanks.
sak aqual to 10x poaled SO.

T0C is found by tha

_ MOL s
This is set equal to 0.5 ug/ml, prior to any

{00224
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process.dilution factar, for both TC and TIC. Applying the 100x process
d¢ilution Factor to C58-M3, the T{C ND is equal to <50 ug/q.

Concur by: ,/C/ﬁéic14£3<ﬂc4,?“ Date: “/o
Disk File: "“UV-TOC.22° System File: TCOB1003

LR A3 {r'c/a//‘w/wd,z,o A,W a»ff,/

PHALTRA, T fh g% Lt AL cfm,/w@

Iy

A= 237 _ o0
S DOY—-0L7




Faciie Nacthwaest Ldboraineing Internal Gistrtbution

) %\‘J?f% Raﬁei;e . ) B Project Number ) -

pate  Sephember 2, 1993 1ﬁjL“ﬁ
Bl A}

1

) 55 McKin

,SD~V\.’M~DP~052~

s ADDEN( ¢
from MO Burto—,,, . & s—VTLﬂ J ﬁ‘d -j PAE: v, O

R e
. :

wbist Debtornminaticn of NH,-N_in 85T Samglss

b

Ih

Leach sclutions and -blanks from T-102, Core 55 recelved for
analysls were analyzed according to Prodedurs PNL-ALG-225. Data is
recorded in the system file in Rm. 406 Bldg. 325 as fila NH39309072.
M&LE usad ware Corning Meter Model 240 and WB78707 Mettler balance.

Analvtical spikes were added to each sanmcle and blank solution

aftes the ‘initial me2asurament was made. The spike recoveriss on

211 analyses wera within the prescriked rangs of 80-120%. Thase

sanples were all measured at the 1ldw end of the calibration curve -
wnera veary small diffsrences in measurad valuss have a large effach

on guantitated values. This could account Ffor tha difference

between duwlicabtes on sample  $1-08755-C-1 and <C-2. Thers was

insurficient sample for a reanalysis. Bacause all analytes are

less than ten times IDL no RPD values ars reaportsd.

The system deteaction limlt (defined as IDL) is set at the lowest
calibration point of 0.05 ug NH,~¥/mL as the electrode responsa is

very non-reproducible at lower values. The method detection limit . s -
(MDL) is by definition 0.5 ugg/miL (10 Times IDL). ' .
ALO Number Cust, Tdepnt. NH,-M, ug/lqg Spike Rec..%

YALE TS 5-C- Tank T-102 Core 55 (272 peel

YRMT 8502 Tanw T-102 Corc 55 ND 68
TRARTIS5-C-3 Tank T-102 Core 55 ND o]
AN, nziml
IH15874-R -1 Tank T-102 FIELD BLANK - ND %0
D3HIERT AR 2 - Tank T-102 FIELD BLANK ' ND S0
G397 -1 Tank T-102 HLRF HC 31.X ND 90
PIGITT-R-2 Tank T-102 HLRF HC 8LX ND g
FEGFR0ARL Tank T-H2 HLRS DIW : ND it
GIHMEOR 2 Tank T-H)2 HLAF DIWY ND 90

1A -238 - Q00228
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. A nominal sample weight of ".3g is used to caleculats the process
bBlank in mg/Xg. Actual samples results are basad an sanple weights
ang volumeas as received. . :

it there are questiors regardihg the results please contact MC Burt
on 376-37432.,

Concur: a2 A1 GAL L

béo o Ak Fre —4':'.—:'@/2 5;/@“(,/,,4,5 s ﬁﬁ:r@:‘meaf.
~Sex LR-F3-033. M) g
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tubhieer ibrakion for Hydrolvl Ton

The water leach solutions £from T=-1.02, Core 55 and the hot cell
blank were analyzed acdcording to PNL-ALO-228. M&TE used waszm
Tizroprocessor 636, WB76843, Digital Burebt, WB76839. and balance
WAB836€3. Data is recorded in LRBS52846 pp. 51-52.

Becausa the pH of the sclutions were very closa to neutral a
standard titrant was prepared at 0.Q2M. Even with the low
concentration titrant, no titrakion could bhe performed on 93—
05874/Field Blank, 93-09774/Het Cell Blank, and 93-09804/HLRF DIW
and the sample blank due te the lack of a titraktable constituent.
The entirae 5 mbh porbtlons of 93-09774-PL and -P2 ware combined Ffor
titration aﬂd 2- mlL of 93-087S5-M3 werae tltrated, koth wikth no

resuly, :

The procedure determines basicity resulting from hydroxyl,

carbonate and bicarbonate ions. Thars was ng hydoxyl ion
datectable in sample solutions 93-08755-M1 and -M2, the basicity
being attributable Yo carbonate and bicarbonats. A ‘lessz than’

value for hnydroxyl may be determined by making twe assumphkions.
The first is that 0.100 nL of titrant iz required to reach EP 1 and
sacand, that the rdsult from B2 2 is less than two Limes the result
from B¢ 1. This rasults in a value of <37 ugOH-/g of sample taken.

There was jinsufficlent sample to perform the 1:1 extracktion as
soeclfied, and a2 1:5 extracticn was used for the titrations.

Because carbonats and blcarbonates are not ramortad no standarxd for
them was analvzed. Standard NaGH #C-~110 at 0.104748 was
suceassrully analyzed at 0.1044Y with this sample group.

I¢ there ara any quest1ons regarding thls rasult please contact me
o 376-3762. . i

e o A7

Pl b te : S:?LZ’ . ‘
i i . R
MC Burt, Sr. Res.Sclentist .. Ccncur;:ugm;>¢532;\=-

Analytical Cheaistry Laboratory
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The samples in this group were analyzed using procedure PNL-ALQ-212, in accord with
EPA Method 300.0. The sample preparation and analysis were performed in the 325
buiding in the 300 area by members of the ACL-Inoruanic Analvsis staff. Samples
analyzed were 93-08755/T-102, Core 55, 93-05874/T-102 Field Blank, 93-09774/T-102
HLRE Hot Cell Blank, and 93-08804/T-102 HLRF DIW.

Data_presentation (sea Spreadsheets, and the notes below)
Each anion has been listed an acscparate page wilh sample, sample duplicate, matdix
spike and duplicate matrix spike, and spike control information for the Core sample.
Separate sheets give data for the vadous blank samples and the MDL standard.
RPD values for duplicate analysss are reported together with spike recoveries for
spiked samples and spike control standard recoveries,  All analyte values, spike levels,

and recoveries for the Core sample were based on weights used,

The control standard for all anions has been defined as the spike control.

M])T:and 1DL valyes

Method Detection Limits (MDLY have been established at the lowest calibration level of
the procedure and Instrument Detection Limits (IDL) have been defined is one half of that
level. Documentation has been provided to the Project Manager.

Accuracy and Precision in JC results

‘The IC anions analysis system has been calibrated with six calibration standards ranging
from 0.25-7.5 ppm for the halides (F,Cl) and 0.5 - 30 ppm for the oxy-anions (NO2,
NO3, PO4, 504). The accuracy of the calibralion was checked by analyzing within
=10% three independently derived verification standards at approximately 17%, 50%, and
23% of the calibration range maximum, Additionally, a standard preparad from the same
source materials as the verification standacds at the defined MDL was analyzed within the
#30% acceptance crieria. A spiks check standard at 2 pprt halides and 5 ppm for oxy~
anions at the time of injection was also analyzed wilhin Lthe £10% acceptance criteria,

The accuracy of reported values betwaen 20-30% of the calibration maximum has besn

aceuracy decreases and 13 estimated to be £30% at the method detection limit (MDL) and
may be 100% at the instrument detection limit (IDL),

/A ral
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Onality Contrals

t'he criterion that the MDF standard for the anions of interast ara quantitated w:thm £30%%
has been met,

RPD values for all analvtes on the T-102, Cora 55 samples were within the 20%
xcceptance Hmuts, RPD walues are not regorted for the Fleld Blank, HLRF Hot Call

_ Blank, and HLRF DIW bectuse analyte levels ara less than 10 times IDL. The duplicate
{-0-2) of sample 93-05874/T102 Field Blank has a higher nitrats level than the -Q-1, and
appears to have been contaminated. Because the -0-2 value is greater than 10 times [DL
an RED is reportad, however it is figher than the £20% criteria,

Miatrix spike recoveries for oll analytes on 93-09774/H1L.RF Hot Cell Blank were within
=20% acceptable liruts,

Matrix spike recoveries for all analvtcs on sample 23-08755/F-102, Core 55 were within
=20%s acceptance limits,

Problems

Recoveries on the spike control sample ($3-08753-C-5Y are all high, with only chloride
and nitrite being within the £20% accentance fimits. Sample $3-08755-C—4 and 93-
09774-0-4/T-102 HLRF Hot Cell Blank were spiked with the same spiking solution and
recoveries for all analvtes were within acceptable limits which confirms that the spike
solution i3 good. A comparison of quantitated values for all analytes oh 93-08755-C-4
{except NO3 which is too high) at 10X and 1X shows ¢ocd aoreement which eliminates
an analytical pipetting error.  The average recovery for all analvtes is 125£5% and this
tevel of reproducibility would indicate a samnle make up error rather than aaalytical error.

Ajthough spike control recoveriés of four analytes arz outside the established recovery
window the data is reported because system operation was satisfactory and all other
criteria were met,

Other problems encountered in this run were matrix interferences at the fluoride peak on
93-05875/T-102, Core 55 which could bias the quantitated value an estirmated 30-50%
high. A matsix effect was noted on the chloride peak of sample 93-09774/T-102 HLRF
Fot Cell Blank, Tha peak was slightly narrower than normal and may cause guantitation
1o be shightly low, however the effect i3 minimal,

A S
Qi R Ly
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From M. C, Burl df%%d
Subject . inatign fort hremaloqra ol roc, ALO-212

H

As per instructlons In ALO-003 Rav. 1 {and raferencad 40 CFR 128,App. B), seven raplicale
measurements of a spixed biank have been maasurad on IC System 3 al diffsrant concantratlon
lavels on twao separals days. The resulling dala s presanted an accompanying shaets.

The instrument datectlon limit {CL) {s calculaled by muitiglyifg the standacd devlation (S0) by thrae,
and tha method detaction Umit (MDL) is dalined as {en llmes the 1DL,

The IC system has a rather narrow calibvalien ranga {0.25-7.5 ppm halidas, and 0.530 ppm oxy-

anions) and o extend tho ranoe could requua changing method paramelers which Is not deemad
desirabie. .

Tha first run on 7/21/93 measured replicalss of a slngls solutlon at concentralions lass than tha
lowast calibrallon standard laval, Based on the abova dellnitions, he resulling calculated MOU's are
lawer than the lowest calibralion lavels, except for chloride. Phosphale was not quantitated at the

Indicaled jave!l, It should alse be noled lhat accuracy, as denoted by %Rec,, was quile poor at lha
lavel measured. ‘ )

A second fun was mada on 317/93 using standards al and slightly abova thae low calibration leval
and whlch were Individually diluled rathor than melliple runs of a single solutien, Agaln, because
precision of measurement 15 so geod, MDL values lass than low calibration level wers oblained
{except for fluordde which was ai the low exlitralion lavai). This run indicated an MOL for phosphale
a{ the same level which did nct quaniiiale on lhe pravious run, Accurdcy (%Rec) was very good at
the higher conceantration laval,

To accepl MOL vajues below tha lowest calibration Tevel wou'ld require reparting data nulside the
calibralion rangé of {he methed. This is poor anaiylical practice and would requira reporting suspect

dala due @ tHe poor aczuracy belew the low calibralion lavels, Asindicated by tha data, and .
hecause accuracy saedousiy degrades balow (ha calibeation rangs It would be difficult to reproducioly

{and acceplably) maasure a standard al tha calculaled MOL.

Based on these gbsarvations the lon Chromalegrachy siaff is proposing lo usa as MDLU for ihe 387
Froject tha lowest Calibrdlion leval, [a., 0.250 ppm for halldes and 0.500 ppm {or the oxy-anlons,
Becausa accuracy fails off so badly below the calitralion leval, a canservative and realistic astimala

of IDL would be al one half of tha MDL. This afrers & compremise between good accuracy and an
agequale Jow lavel of deteclion.
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Sukect ate natia . cr{VI) in SST Sapnles

Leach solutions from T-

102, Core 55 recelived

analvzed according to Procedurs PNL-ALO-227.

PNT, LRBS53921%L pp.32~85.

¥R76705. and Brinkmann 672

i plarnk was provided and analyvzed with the sample—set

Meter, WB75396.

Prajact Murmber

Data
METE used were HP3451A spectrophotometer,

P S—

tnteenal Oistnbution

for analysis wars
is recordaed in

and one of

the duplicabts samples was post spiked. No prespiked sample was
provided and was thus not analyzed. '
ALO Number Customaer ldent. CoivT) Snika Rac.
9@3-08755~C—1 T-102 Cora 55 741 RPO. 106%
23-08755-C-2 T~102 Cora 55 745 {1%)

$3=08753-C=3 T-102 Cora 35 Blank <1G¢C

Rasul®s ara in ugfa,

s

caleylate the bhlank value.

A nominal sanple weight of 1.5g was usad to
Blank wvalues are based on the nethod

detection ili1amit of 2ug Cr{VI), the nominal welght as indicated and

the same sample aligusk size as usad for sample analysis,
was actually analvzed

2 larger aliguot

Using the actual volume
sampple resulti3reE bhased on sample we;ghta and volumes as

in the 325-B Hot Cells.

rg/g.
presarad,

The RPD wvalue for the dubllcata analyses is shown nexi

rEsults.

IT theras ars guastions regarding the results please contact

an 376-~3762.

us=d the blank

with no Cr{wvI)
value calculate

Cancur, ?34;2512£h1¢

although
detacted.
at <13

the

to

MC Burt

s
: -
s Ty

T AYN, Sr. Tdghrmician
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Hareury by Cold Yapor Atomic Absarntian Ps;ults

Ihe Core 55 samples were digast2d and then analyzed by cold vapor atomic
apsorostion {CYAA) for mercury foilowing a medification of grocadure PHL-ALO- -
213, "Mercury in Water, Solids, and Sludges by Manual Cold Vapor Technique.®
The modification has bean Jocumentad by an instruction workshest to the SAL
ngeration and the Inorgyanic-Anaiysis Group.and meraly changes Lthe samole size,
digestion volume, and heating methed {i.a., from water bath to aluminum
heating block). All core and OC sample digestions were performed in the SAL
and the digastates transferred to the Inorganic Analysis Group Fer subsequant
CYAA analysis. Since only limited quantities of samples can be digested with
SAL 3t one time, the instrument calibration standards and calibratiaon
verification standards wer: digestad by the I[norganic Analysis Grouo outside
the SAL. This deviation is not sxpacted to adversely affadti ‘the reportsd
results sinca the indepandwnt QC samples digested in the SAL varify the
calibration. Apalvtical rasnlts represant analysis of ald the samples on two
~iwarate days; the rasult from the 8/25/93 run are reportad in the summary
taple, o co

The RPD for the sample and dupiicata of 46% indicate significant sample
inhomsgeniety {with respect to Hg) within the composite. At 5-8 ug/g, the
wmercury concentration is moderately high; however, nzarly all the mercury has
to be Teachable for the material to be classified as toxic based on the
mercury concentration. The Spike 3lank "control” was raecovered it 102%,
indicating that the preparation and analysis operations were gaod. The spikad
sampie racovery was not re=coverable sinca the concentration of the mercury in
the sampies was significantly higher than the spiking level.

The Hg analyses wera performsd twice, since the initial analysis usad
insurficiant quantity of blank spike and process blank aliquots {i.e., 1 al
werses the standard sample aliquot of 10 ml). No CRA standard was analyzed:
this is addressed ip DR-93-033. The only sample QC to not meat accentanca
criteria is the RPD; howevar, the pre-soike Tevel did not allow evaluation of
the spikae racovary. '
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